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HOLLY'S NEW PUMPING ENGINE AND AUTOMATIC 
PBESSUBE BEGULATOB. 

Mr. Holly's first works were established in the city of 
Lockport, N. Y., for fire protection alone, and proved emi- 
nently satisfactory. Three years later works on the Holly 
plan, combining daily supply with fire protection, were built 
in the city of Auburn, N. Y. The machinery first used in 
the Lockport works consisted only of a rotary pump, a tur- 
bine wheel, and a hydrostatic regulator. Improvements have 
been made in the mechanism until the compound pumping 
engine, said to be equal to any other in style, finish, and 
duty, was produced. This engine, which is the subject of 
our illustration, was first introduced at the Rochester, N. 
Y., Water Works in 1873. 

The engine consists of four steam cylinders, having four 
corresponding reciprocating pumps attached by direct con- 
nections, and erected on a heavy arched double frame of 
iron, set at an angle of 90°, one steam cylinder and its pump 
being placed at eacli of the four corners. The frame sup- 
ports at its top a shaft with an overhanging crank on either 
end, to which the four engines are connected by ordinary 
connecting rods. The. cylinders- and pumps are detached at 
pleasure, and may be run singly, in pairs, or all together, ac- 
cording to the demands for water supply. The engine is 



provided with the usual air pump and jet or surface con- 
denser, and by a peculiar arrangement of pipes and valves 
may be run on either the high, low, or compound steam press- 
ure principle, and may be changed from one to another at 
any moment by the engineer. This arrangement is neces- 
sary to secure economical daily pumping for domestic sup- 
ply, which is done by compounding steam, and prompt in- 
crease of power for efficient fire protection, which is amply 
secured by converting the machine into a high pressure en- 
gine. When compounding, the steam is taken directly from 
the boilers into one of the cylinders and exhausted into the 
remainiijg three; and when running high pressure, steam is 
taken directly into all of the cylinders, the latter operation in- 
creasing the power of the whole, four to eight times. To sup- 
ply this increase reserve boilers are provided, and to guard 
against a failure in the water supply duplicate engines are 
added when the demands of consumers equal one half the 
capacity of the engines first erected. 

The water is pumped directly into the main, and by means 
of ingenious contrivances, invented by Mr. Holly, the press- 
ure of the water in the main is made to control the operation 
of the engines, and in fact to perform faithfully the duty of 
an engineer. 

These contrivances are a successful substitute for the costly 



and cumbersome reservoir. They provide for varying press- 
ure, according to varying requirements of communities, 
whether it be for moderate daily supply or added fire pressure. 
The varying draughts of water from street mains will add 
to or diminish pressure in distributing pipes. This variation 
in pressure in these mains will act upon the regulator placed 
by the side of the pumping engine, and it in turn quickens 
or slows the engine to supply just what water is needed. 
This method of Mr. Holly is new. Starting with the idea 
of providing a better and more effectual method of fire sup- 
pression than is afforded by movable fire engines, multiplied 
and costly experiments enabled him to combine with it daily 
supply without the intermediate agency of the reservoir or 
stand pipe. This system will not only supply cities with 
water for ordinary purposes at any desired elevation, but it 
will also furnish the means of extinguishing fires at several 
points at the same time if necessary, without the use of 
movable engines for that purpose. 

The Holly engine has shown a duty of 76,250,000 ft. lbs. 
per 100 lbs. of coal. This proves that the Holly pumping en- 
gine, as now manufactured, will compare with the best on 
the score of economy. 

It is claimed that the direct or Holly plan commends itself 
as preferable to the reservoir plan, because the original ex- 
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pense will be less ; the annual cost (including interest on debt) 
will be reduced; the supply will be more regular and reliable 
throughout the town, including the highest ground; it will 
not be subjected to as much danger of being cut off by cas- 
ualties, it will make every hydrant a powerful fire engine, 
which can be used to put out fires more successfully than by 
the movable engines which must be used in connection with 
gravitation works. Under the Holly system there are in- 
creased barriers against large conflagrations, and protection 
against large and fearful losses. 

We are informed that underwriters recognize the introduc- 
tion of this improved method of fire suppression as a reason 
for reduction in insurance rates. 

The validity of Mr. Holly's claims has been disputed by 
imitators ; but the courts have recently, after a long and sharp- 
ly contested suit, rendered a decision in Mr. Holly's favor, 
sustaining the broad claim of a new and improved method of 
supplying cities with water. 

The Holly system of water supply and fire protection is in 
use in 69 of the principal cities and villages in the United 
States. For further information address the Holly Manu- 
facturing Co., Lockport, N. Y. 

^ < » I »■ • 

STEAU ON COUMON BOADS. 

Two years ago the Legislature of Wisconsin offered- a 
prize of $10,000 for a successful road motor, propelled by 
steam or otherwise, to be used as a substitute for draught 
cattle on common roads, and for ordinary agricultural work, 
as in plowing, thrashing, etc. The text of the law was 
printed in the Scientific American for January 29, 1876. 
The test of success was to be the performance of a journey 
of at least two hundred miles on the common roads of the 
State at an average rate of five miles an hour, working 
time. It was also stipulated that the machine should be so 
constructed- as to Tun in the ordinary wagon track, to be 
able to run backward and turn out of the road for the pas- 
sage of other vehicles, and to be able to overcome a grade 
of at least two hundred feet to the mile. A board of three 
Commissioners, including Mr. Ot. M. Marshall, the member 
to whom the passage of the law was chiefly due, was ap- 
pointed by the Governor to witness the prescribed test, and 
such others as they might suggest. 

The effect of the law has clearly been to stimulate in a 
marked degree the inventors of the State, seeing that at a 
competitive trial appointed for July 15 two Wisconsin ma- 
chines were entered, and others from Milwaukee and Madi- 
son had been offered, but failed to appear at the advertised 
time for starting. 

The competing machines were the " Oshkosh," invented 
by Schomer & Farrand, of Oshkosh, and the " Green Bay," 
owned by the Cowles Brothers, of East Green Bay. The 
latter proved the more speedy for short distances, but broke 
down so often tliat it was practically out of the race. The 
" Oshkosh " made the trip from Fort Howard to Madison — 
201 miles — in 33h. 27m., thus beating the prescribed time 
over 6}^ hours. Over the sand hills between Waupun and 
Watertown the machine is said to ha ve traversed 32 miles 
in a little over four hours. Another quick run was made 
between Watertown and Fort Atkinson, 21 miles, in two 
hours and ten minutes. Most of the distance traveled is said 
to have been through heavy sand and gravel. The engi- 
neers report no breakages on the trip, no scaring of teams, 
and not a bridge plank disturbed. Throughout the trip the 
machine hauled a wagon weighing 3,500 lbs. While on ex- 
hibition at Oshkosh this load was increased by about five 
tons of green lumber. The machine alone weighs 4,800 
lbs., with water and fuel 6,600 lbs. At Fort Atkinson a 
plowing trial was had, the details of which have not come 
to us. 

The advantages to be gained by the adaptation of steam to 
ordinary road traction are enormous, and the behavior of 
the '' Oshkosh " shows that practical success in this direction 
is not far off. The wisdom of the Wisconsin Legislature in 
offering the bounty needs no better demonstration. There- 
suit is pretty sure to be one, perhaps several, practical mo- 
tors, which must add greatly to the industrial power and 
wealth not only of Wisconsin, but of the world. 

The Commissioners report that the" Oshkosh" not only 
made the prescribed trip of 200 miles within the time al- 
lowed, but also hauled loads, plowed, and otherwise accom- 
plished in a successful manner every test mentioned in the 
law or suggested by the Commission. They are not satis- 
fied, however, that the machine is, in the spirit of the law, 
"a cheap and practical substitute for the use of horses and 
other animals on the highways and farms." They find it 
unquestionably of great advantage in plowing, thrashing, 
and heavy hauling from farm to farm, and on the highways, 
but it costs $1,000, and requires a daily expenditure of from 
$2 to $6 to run it. Consequently the Commissioners decline 
f ogive it the prize offered by the Legislature, though they 
propose that the Legislature shall make a proper award for 
what has already been accomplished. Seeing that nearly 
three years remain before the time of the legislative offer 
expires, there would seem to be still a sufiicient opportunity 
for inventors to win the prize, and, as a matter of course, 
the larger fortune which surely awaits the creator of a prac- 
tical motor for common roads. 

The 28th Annual Exhibition of the Maryland Institute 
for the Promotion of the Mechanic Arts will open on Wed- 
nesday, October 2, at Baltimore, and continue for five 
weeks. For particulars see advertisement in another column. 
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THE ECLIFSE OF THE SUN, JULY 29, 1878. 

In accordance with previous calculations the moon occu- 
pied such a position, on the above date, between the sun 
and the earth, as to throw its shadow upon the latter, causing 
a total eclipse of the sun's light throughout a long stretch in 
this country and a partial eclipse elsewhere. The path of 
the total eclipse here was 116 miles wide and about 3,000 
miles in length, beginning at the northwest corner of Idaho 
and extending through parts of Montana, Wyoming, Colo- 
rado, Kansas, New Mexico, Indian Territory, Texas, and 
Louisiana. 

Pavorable weather prevailed all along the line of totality, 
except to a limited extent in Texas, and all the parties of 
observation report excellent results. East of the Mississippi 
no observations of value were made, the sun being obscured 
by clouds. 

Prom Rawlins, Wyoming Territory, Professor Henry 
Draper reported four splendid photographs of the corona. 
Two, taken with his large diffraction grating, show the 
corona to have a continuous spectrum; thus indicating that 
the light of the corona is derived by reflection from the sun, 
and is not that of an ignited gas. The photograph of the 
corona taken with the large equatorial is described as very 
sharp and full of detail. Edison's tasimeter distinctly 
showed the hBat of the corona, but was too sensitively ad- 
justed. The observations made with it demonstrated that 
the heat of the corona is much greater than that of the fixed 
stars, but exact measurements were impossible, the heat 
throwing the light ray entirely off the galvanometer scale. 
Professor Barker's observations showed no bright lines in 
either the inner or the outer corona. The green line could not 
be detected, nor were any protuberances seen. The Fraun- 
hofer lines were observed by both Dr. Draper and Professor 
Barker, and their observations were confirmed by those of 
Professor Morton. The last named described the corona as 
brilliantly white, with a marked prolongation of bright rays 
in a direction diagonal to the horizon. His observations 
proved the light of the corona to be radially polarized. He 
saw no protuberances. 

At Separation, Wyoming, Professors Lockyer, Newcomli, 
and Watson obtained equally good results. Professor Lock- 
yer observed the eclipse with a small Rutherfurd grating in 
front of an ordinary camera. His observations confirm thoi-e 
of Dr. Draper. The corona was much less bright than dur- 
ing the eclipse observed in India, and new phenomena were 
consequently visible. Professor Newcomb thinks that he 
detected a new fixed star in the vicinity of the sun, but 
further researches will be needed to confirm the observation. 
Professor Watson is quite positive that he saw an inter-Mer- 
curial planet — possibly the much-disputed Vulcan — about 
33^° from the sun, appearing like a star of 4J>^ magnitude. 

From Pike's Peak, Colorado, Professor Langley reported 
successful observations by Gen. Meyer and the Washington 
and Pittsburg party. The corona was elongated, twelve 
diameters of the sun on one side and three on the other. It 
resembled the zodiacal light. At Denver, Professor Young 
discovered no ultra red or ultra violet lines. At the mo- 
ment of totality the Fraunhofer lines were beautifully re- 
versed, confirming observations made in Siam. Both of 
the H lines were reversed. Very bright lines were seen near 
B, confirming Poyson's observations. Professor Young 
also saw as bright lines F and 1474 Kirchhoff. Professor 
Colbert's observations tended to show tlie moon's path to lie 
further to the southward than is indicated by the lunar 
tables, or else that tho estimate of the moon's diameter is too 
large; perhaps both. Measurements made by Mr. Easterday 
indicated that the corona extended fully 700,000 miles out- 
ward from the sun. The chromosphere was distinctly seen 
by Professor Hough, indicating a thickness of some 2,000 
miles. No prominent protuberances were seen. 

The Naval Observatory party at Creston, W. T., were 
quite successful. Professor Harkness, assisted by Lieut. 
Sturdy, searched for ultra violet lines, using a Rutherfurd 
diffraction grating, but found none. With the equatorial 
camera, Messrs. Clarke and Skinner obtained six good photo- 
graphs, and Prof. Robinson four with a polariscopic camera. 

At Santa Fe, New Mexico, Professor Rock, astronomer 
of the Wheeler Survey, assisted by Signal Observer Frost, 
made successful observations of contact, and obtained a val- 
uable series of Meteorological observations. 

At Fort Worth, Texas, the four contacts were observed 
under the most favorable conditions. Five photographs 
were taken during totality, two of them polariscopic. The 
results confirm those of Professors Young and Harkness. 
The reversal of the Fraunhofer lines was observed, and line 
1474 was measured. Three large pearl-white prominences 
were seen. 

At West Las Animas, Colorado, only a few small prom- 
inences were seen. The contacts were later than the Amer- 
ican ephemeris prediction, and the duration shorter. Ob- 
servations of the corona were numerous and successful. At 
other points less important observations were made. The 
reports concerning the effect of the darkness on the lower 
orders of creation are very conflicting. The darkness was 
marked, but not; intense. 

Altogether the results obtained by the various parties of 

observation are such as to promise great additions to our 

knowledge of the sun, as soon as they can be properly 

worked out. 

^ < ■ > »» — ■ 

A PASTE formed by mixing powdered glass with a concen- 
trated solution of silicate of soda makes an excellent acid 
proof cement. 
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THE DISCOTTBAGEUENT OF INVENTION. 

We have received from inventors not a few communica- 
tions with regard to the threatened changes in the patent 
law, in every instance sustaining the position taken by the 
Scientific American, that the proposed increase in the 
cost of patents, and the limilation of the right of the paten- 
tee, would have an immediate eflEect in diminishing the num- 
ber of useful inventions. 

Touching section 11 of Mr. Wadleigh's bill, an inventor 
writes: " I would say that my experience, being a man of 
limited means, has been that it takes a long time to get a 
patent in paying condition. Machine shops will burn up 
and destroy your patterns, and you have to begin again. 
Your patterns want changing and simplifying, and before 
you get a machine ready to put upon the market you have 
several worthless machines which cost money and discourage 
a man enough without having to pay any more. It is now 
four years since I patented my miter box, and six years since 
I began to work at it; and it is just now that it is doing me 
any good. I am at work on another invention which I shall 
patent as soon as I can, if that law does not pass; if it does 
pass 1 shall have to abandon the work, for I shall not dare ' 
to incur the risk." 

Another inventor, after quoting the declaration of Mr. Sar- 
gent, of the Western Railway Association, as cited by Mr. 
Walker before the Patent Committee — " Whenever our at- 
tention is called to a patent of value we use it, and in a few 
cases we are made to pay by plucky inventors; but in the 
aggregate we pay much less than if we took licenses at 
first" — goes on to say: "I have made an invention 
for use on railroads, which if adopted would beyond 
question prevent disasters now by no means uncommon — 
disasters wherein life and property are often largely 
sacrificed, and consequently the loss of large sums of ' 
money by the cotporations in payment of damages, and 
all this loss comes out of the stockholders' dividends. The | 
millions of travelers also on our railroads have a right to all ' 
the safeguards possible, and should not be deprived of them. 
I have got the model for my invention above mentioned 
nearly completed, and intended in a short time to apply for 
a patent. But the declaration of the railroad officer above 
quoted, coupled with the prospect that the nefarious law 
proposed will be forced thj-ough Congress by the machina- 
tions of parties interested in the entire destruction of the 
patent laws of the country, induces me to abandon the idea 
of taking out a patent, and I shall leave the invention where 
it is. I cannot aflEord to fight for my rights against pirates : 
backed up by Congress, and it is highly probable that scores ■ 
of useful inventions now in process of development will for 
the above reasons be abandoned by their authors." 

In a long letter on the incentive which a good patent law 
offers to the inventor, in which he says that the hope of gain 
under the patent law has been his only incentive to invent, 
another correspondent writes : 

"Take away the patent system, deprive thereby the in- 
ventor of his hoped for reward, and every inventor would ; 
argue in this way to himself : ' If I follow this idea up and \ 
perfect it. undergo the drudgery, disappointments, and ex- 
pense, and bring a useful and valuable form out of this cha- 
otic idea, and call the attention of the public to it, what will 
be my reward ? I shall probably be in the position of one of 
the dogs of Constantinople when he finds a large piece 
of meat or bone and ventures to display himself in the streets 
therewith. His share would not pay for the trouble of find- 
ing it.' Therefore the ci-devani inventor would say, ' I can- 
not afford to spend so much time and money as would be 
required, simply pro bono publico, so I will leave it for 
some one who can.' And the one who is rich enough to 
be able to afford to spend so much for patriotic motives 
solely would be apt to have more tempting immediate induce- 
ments in established enterprises to occupy his attention, and 
invention would cease." 

It is altogether likely that the attempt to modify the patent 
law in the interest of infringers will be renewed as soon as 
Congress meets again. In the meantime it will be well for 
Inventors and all others who have at heart the industrial pro- 
gress and prosperity of the country to see that their repre- 
sentatives do not return to Congress unwarned and unin- 
structed. The ignorance which many otherwise intelligent 
members displayed last winter with regard to the extent of 
the country's industrial interests, and the vital influence of 
the patent system upon tlieir prosperity, was positively appall- 
ing. The risk should not be repeated. 



except Massachusetts, and all the South; Illinois nearly as 
many as all the Southern States together; Missouri and Mary- 
land more than the rest of the South, excepting Kentucky and 
Tennessee ; and the last two more than the Carolinas, Geor- 
gia, Florida, Alabama, and Mississippi. In the ratio of pat- 
ents to population, the leading States were: The District of 
Columbia, with 1 to 668 inhabitants; Connecticut, 1 to 730; 
Rhode Island, 1 to 914; Massachusetts, 1 to 918; New York, 
1 to 1,121; New Jersey, 1 to 1,323; California, 1 to 1,376; 
Pennsylvania, 1 to 1,859; Illinois, 1 to 1,957; and Ohio with 
1 to 2,230. The proportion for the United States as a whole 
was 1 to 2,398 inhabitants. The southern coast States aver- 
aged about one patent to twenty thousand inhabitants. 



■WHERE OUR INVENTORS LIVE. 

The geographical distribution of our inventors is, to say 
the least, suggestive in respect to the number of patents 
taken. The leading States stood, in 1876, as follows: New 
York, 3,914 patents; Pennsylvania, 1,895; Massachusetts, 
1,298; Illinois, 1,298; Ohio, 1,195; Connecticut, 736; New 
Jersey, 685; Michigan, Indiana, Iowa, Missouri, ani Cali- 
fornia stand close together, about 425; Wisconsin took 303; 
Maryland, 273; Rhode Island, 231; District of Columbia, 
197; Maine, 178; Minnesota, 164; Kentucky, 163; Virginia, 
145 ; Texas, 108 ; Tennessee and Louisiana, 107 each ; New 
Hampshire, 107; the rest less than 100 each. It will be seen 
that New York took more than double the next in the list; 
while the first three took more than all the rest together. 
Massachusetts took more than all the rest of New England, 
and 200 more than all the States south of Mason and Dix- 
on's line. The number taken in Connecticut exceeded by 120 
the share of all the South Atlantic and Gulf States from Vir- 
ginia to Texas. New York took more than all New England, 



NOT SO MANY OUT OF WORK. 

That the financial disasters and industrial changes of re- 
cent years have thrown many operatives and laborers out 
of work, and at the same time have necessitated a redistri- 
bution of labor that has borne heavily upon mauy industri- 
ous people, is sadly true. Yet it is certain that the num 
ber of willing workers who cannot find employment through- 
out the country is very much less than demagogues — who 
want to manipulate the "labor vote" — have tried to make 
out. They talk of millions begging for woi'k and groaning 
in enforced idleness; but no one else can discover them. 
The truthf is that while many are doing work which they 
would prefer not to do, at rates below what they think them- 
selves worth, the great majority of our working classes are 
well employed, and the thrifty among them find that their 
diminished earnings now have quite as great a purchasing 
power as had their higher wages (in a depreciated currency) 
years ago. 

No small part of the failure of Wouid-Tje workers to win 
employment is due to their unwillingness or incapacity to 
adjust themselves to the changed condition of the labor mar- 
ket. During the period of flush times and political rings, 
great swarms of laborers were gathered about all our cities, 
nominally to work upon city improvements, really to serve 
their employers at the polls. They were paid not so much 
for their intelligence and strength as for their service on 
election day; and subsequently, when they found it impossi- 
ble to get similar work to do, too many of them showed 
little inclination to grapple with serious work in other occu- 
pations. Used to large wages and light work, they had no 
stomach for hard work and small pay, and were besides un- 
willing to exchange their gregarious life for the severer and 
less exciting life of the country laborer. Too many of them 
also preferred to leave their f.imilies to the care of charity 
while they " agitated " for public employment. 

A more deserving class of more or less skilled workers 
came to temporary distress through the transference to the 
West of numerous industries formerly monopolized by the 
East. A large migration of Eastern mechanics and artisans 
was thus made necessary; and many of those who were un- 
able or unwilling to follow their work had to suffer, though 
for no fault of their own, the penalty of being not wanted. 
But the worst is over now. To a large extent the needed re- 
adjustments have been made; industry has revived; the de- 
mand for labor is increasing ; and the return to the soil of 
large numbers of men who ought never to have abandoned 
' it has considerably lessened the competition in other fields 
of labor. Accordingly the great army of the unemployed, 
that demagogues talk so much about, has dwindled to com- 
parative insignificance. Of the remnant the larger portion 
is manifestly composed of the tramp element, which dreads 
nothing so much as steady employment. 

The labor census in progress in Massachusetts furnishes 
instructive evidence in this connection. Massachusetts is a 
State in which the manufacturing industry largely predomi- 
nates. In its mills and factories the introduction of new and 
improved machinery has been general and rapid. And 
within late years its manufactures have been seriously 
crowded in many markets by the rapidly developing manu- 
factures of the central West. Yet in Massachusetts to-day 
the number of persons lacking regular employment is sur- 
prisingly small. Already enough of the State has been can- 
vassed to warrant the chief of the State Bureau of the Sta- 
tistics of Labor, Mr. Carroll D. Wright, in fixing the maxi- 
mum number of men without permanent employment in the 
whole State at twenty thousand. Of this number at least 
a third have occasional employment ; and half the rest be- 
long to the unsteady and thriftless class, who never work if 
they can avoid it. Accordingly the number of men in Mas- 
sachusetts who want work and cannot get it is estimated 
at not more than ten thousand — a large number considered 
by themselves, but small compared with the whole number 
of workers, or with the number so often said to be out of 
work. In proportion to her population, Massachusetts' 
share of Kearney's 4,000,000 tramps should be at least 
175,000. For our part we put more confidence in Mr. 
Wright. 

THE PARTITION OF TURKEY. 

The territory taken from Turkey by the treaty of Berlin 
comprises an area considerably exceeding that of all New 
England, or about 71,500 square miles. The largest section, 
Bosnia, handed over to Austria, is nearly as large as the 
State of South Carolina, or all the New England States ex- 
cept Maine. Its area is 33,000 square miles, and its popula- 
tion upward of 1,000,000. Austria also receives a small 
tract (30 square miles) at the southeastern corner of Monte 
negro. The last named warlike little state gets an adjoin- 
ing strip of territory covering nearly 15,000 square miles, 



with a population of about 40,000, an area a little larger 
than Rhode Island. Servia receives the greater part of the 
Valley of Upper Moravia, some 3,000 square miles, with a 
population of 200,000. Roumania gets the Dobrudja, 5,000 
square miles, and about 200,000 inhabitants, an area some- 
what larger than that of Connecticut. But at the same 
time Roumania surrenders to Russia the portion of Bessara- 
bia alienated in 1856, covering 3,300 square miles, and sus- 
taining a population nearly equal to that of the Dobrudja. 
The new tributary principality of Bulgaria extends from 
Sophia and Widdin on the west to Varna and Silistria on 
the east, an area as large as West Virginia, 23,000 square 
miles, with a population of nearly 1,800,000. South of Bul- 
garia is he new province of Eastern Roumelia. Greece has 
got nothing so far, but the promised rectification of her 
frontier will probably advance it to a line running from the 
Adriatic shore, near .he southern end of the island of Corfu, 
across Mt. Pindus to the mouth of the Salamvi'ia river, on 
the ^gean Sea. At the eastern end of the Black Sea, Rus- 
sia receives an accession of territory amounting to nearly 
9,000 square miles, with about a third of a million people. 

< I » I » 

ARTIFICIAL INDIGO. 
The most notable achievement in synthetic chemistry since 
1868 has just been made by Professor A. Baeyer, Professor 
Lie big's successor at Munich. For the past twenty years he 
has been studying the constitution of indigo, and at a late 
session of the German Chemical Society he announced the 
completion of his task in the discovery of the last link in 
the chain of synthetic reactions leading to the artificial for- 
mation of that important dyestuff. This discovery ranks 
with that of Professors Graebe and Liebermann in 1868, 
by which artificial madder was substituted in the arts for 
the natural product, hitherto the only instance of the kind 
in the history of chemistry. As yet the operations involved 
in this synthesis are too numerous and too costly to allow 
their practical application in the arts; yet there is reason to 
expect that cheaper methods will be devised, as was the 
case with artificial madder products, and that before many - 
years a new and important industry will be developed. At 
the same time the present occupation of many people will 
be destroyed, and large areas now devoted to the cultivation 
of indigo will have to be put to other uses. 



PROGRESS OF LABOR SAVING MACHINERY IN THE 
SOUTH. 

One of the most notable signs of the change which is go- 
ing on in the Southern States is the increased interest shown 
by the people of that section in inventions and improved 
machinery. Northern and Western people, accustomed to 
daily sight and use of the numerous handy and work-saving 
appliances with which their homes abound, would be struck 
with amazement could they see the lack that exists in the 
South of even what are looked upon as necessities by the 
poor in Northern States. This is not because of poverty, 
as the same state of affairs exists in Southern homes, whether 
it be in the house of a two thousand acre farmer or a more 
humble proprietor. 

A ludicrous illustration of ignorance in regard to house 
conveniences was recently seen in a place not more than two 
hundred miles south of Philadelphia, when a crowd of citi- 
zens were collected around a cast iron sink brought by 
a Northern family just settling there. Not one in the 
crowd could guess the object or purpose of the mysterious 
article, and yet most of them were very intelligent people, 
and one a physician and college graduate .'standing high in 
his profession. 

One cause of this was that heretofore necessity did not 
compel the adoption of labor-saving devices. To use the 
expression of a Southerner, " Miss Chivalry sat in her room, 
and when she wanted a drink of water obtained it by order- 
ing it brought ; and it was the same thing to her whether the 
well was in the kitchen or a mile away, her wants were 
satisfied." 

To show the gradual increase of interest taken in new in- 
ventions by the people of the old slave States, it is only nec- 
essary to refer to the statistics of the Patent Office. Tak- 
ing simply the last six years for illustration, during the year 
1871 the number of patents granted to citizens of Alabama 
was in proportion of 1 for every 34,400 inhabitants, while in 
1877 it was 1 for every 23,418; to citizens of South Carolina 
in 1871 it was 1 jiatent for every 27,139 inhabitants, while 
in 1877 it was 1 for every 20,753. 

Taking Tennessee as a border State, the proportion in 
1871 was 1 patent for every 12,100 inhabitants, while in 1877 
it was 1 for every 11,039. 

The agricultural State of Indiana had patents granted to 
her citizens in 1871 in proportion of 1 to every 4,277 inhab- 
itants, and in 1877, t to every 3,734. The manufacturing 
State of Connecticut in 1871 had a patent granted for every 
806 inhabitants, and in 1877, 1 to every 885. These facts 
show that some parts of the South have gained, while some 
Northern States have not kept up their proportion. 

These signs are hopeful, and with the increase of the mid- 
dle class of people, the class that uses and appreciates mod- 
ern inventions for daily use, and the growth of manufactur- 
ing interests. Southern soil will produce both inventors and 
inventions in profusion. 

^ I » > » . 

According to a Paris journal, the locks displayed in the 
American Department at the Exhibition are incomparably 
finer and more perfect in every way than anything of the 
kind ever before seen in Europe, at any rate in France. 



© 1878 SCIENTIFIC AMERICAN, INC. 



98 



^tmttiu %mtxUm. 



[August 17, 1878. 



American Cotton In Cblna. 

Speaking of the increased sales of American cotton goods 
in China, the British Consular report for 1876 states that 
" America seems bent on imitating Great Britain in herpro- 
ducts, and has actually shipped to China large quantities of 
heavy cottons termed continental sheetings, but in reality a 
cross between a good gray shirting and a T-cloth. Although 
hitherto these sheetings have resulted in loss only, both to 
the importers and manufacturers, yet they are genuine arti- 
cles, free from over-size and all the other adulterations em- 
ployed in the Lancashire mills, and not being liable, there- 
fore, to mildew, they bid fair to assert a front place in the 
foreign trade with China. It will be a long time, however, 
before it utterly supplants the British textile which it seeks 
to resemble. China clay and the other deleterious sub- 
stances are less costly than pure cotton; the cost of produc- 
tion in England is far below that in America, and until late- 
ly the Chinese have always run after the cheaper commodi- 
ty, as long as it possessed sufficient cohesiveness and held 
together under the needle, and did not fall to pieces in a 
shower of rain." 

Now that the Chinese are learning to "run after" goods 
that are durable as well as cheap, the Lancashire process of 
loading cottons with China clay bids fair to bring its prac- 
ticers to grief. It is to be hoped that no American manu- 
facturer will be so foolish as to follow the English example: 



A NEW WORKING GLOVE. 

Ordinary gloves, such as are used in husking corn and 
doing ether similar kinds of work, wear out first upon the 
tips of the fingers and thumb, and upon the ball of the 
thumb. To obviate this unequal wear, and to render the 



NEW COTTON SPOOLING MACHINE. 

We illustrate herewith an improved spooler devised by S. 
P. Cobb, of Alberton, Md. , who claims the said spooler can 
be run 35 per cent faster than those ordinarily constructed, 
without causing any breakage of the yarn when nearingthe 
barrel of the bobbin, as is commonly the case with the ma- 
jority of spooling machines, and thereby securing the yarn 
upon the ^ool that is usually wound off into waste; also 
that all knots, bad piecings, and double, ends are removed 
by the thread guide. The spool. A, is rotated in the usual 
way by f rictional contact with a rotating drum, B ; the ends 
of its spindle enter vertical guide grooves in the arches or 
transverse frames, C, so that as the spool becomes gradually 
filled with thread wound thereon from the bobbin, D, it 
will rise in said grooves until the ends of the spindle fall into 
lateral recesses communicating with the grooves. The 
thread passes off the bobbin through the slotted guide, E, 
Fig. 3, which is attached to the traversing bar, F. The said 
guide differs from those ordinarily used in spooling ma 
chines, in that the respective arms of the same are provided 
with barbs or hooks, a a, projecting inward from their 
upper ends, and caused to press together by reason of their 
own elasticity; the object being to prevent the thread being 
raised or lifted out of the guide by the attendant. The fre- 
quent temptation to the attendant to thus remove the thread 
from the guide arises from the formation of bunches or 
knots in the thread, which are too large to pass through 
the guide, and should be broken out, and the thread neat- 
ly tied. This construction of guide effectually prevents 
this, and compels the operator to remove the bunch or knots 
and tie the thread so that it may continue to be drawn 
through the guide. The traversing bar, F, is arranged to 
work in guides formed by slotting the sides of the arches, 
C, to receive the bar, thus bringing the bar close to the side 
of the cam, H. The cam is in the form of a hollow cylin- 
der having an endless slot which extends diagonally nearly 
the length of the cylinder on two sides, thus having a V 
shape at the points where the grooves return, or passes from 
one side of the cylinder to the other. An arm, G, carrying 
a friction sleeve, projects from the traverse bar and works 
in the said groove. The bar is caused to traverse a distance 
of the length of the spool. A, between its heads, thus lay- 
ing the threads thereon evenly and perfectly. A traverse 
bar, F, is arranged on each side of the cam, the form of the 
slot causing the respective bars to reciprocate in opposite di- 
rections, and winding the 
thread upon two different sets 
of spools operated simulta- 
neously by the same drum. 
The cam is secured upon a 
short shaft, I, by means of a 
set screw, so that it may be 
adjusted longitudinally, aa 
required by the wear of the 
edges of the cam groove, or 
the guide, or other cause. A 
spur groove is formed on the 
outer end of the same, and 
meshes with a pinion, J, 
which forms part of the gear- 
ing by which motion is com- 
municated to the cam shaft, 
and thereby to the cam it- 
self, and likewise secures a 
more compact arrangement of 
gearing, greater economy in 
the manufacture of the ma- 
chine, and less friction in its 
operation. 

This machine can be seen 
in operation at the Alberton 
Mills, Md. Patented through 
the Scientific American Pat- 
ent Agency. For further par- 
ticulars address the inventor, 
as above. 




Fig. 2. 



TOWNSBND'S WORKING GLOVE. 

glove more serviceable, Mr. Cyrus M. Townsend, of Stand- 
ing Rock, Dakota Ter., has devised the glove shown in the 
engraving. 

The body of this glove is of the ordinary form and ma- 
terials, and to its inner or palm side are attached pieces of 
cloth upon which, in places sub- 
jected to the greatest wear, there 
are surfaces that are covered with 
a protecting coating of sand and 
rubber. Instead of applying the 
protective coating to the cloth in 
this manner, it may be applied di- 
rectly to the face of the glove. 

The rubber coating protects the 
glove and renders it waterproof at 
the points to which it is applied, 
and the sand assists materially in 
removing the husks from corn; it 
also renders the glove more effec- 
tive in grasping objects of any de- 
scription. 

Patented through the Scientific 
American Patent Agency, May 31, 
1878. For further particulars ad- 
dress the inventor, as above. 




Public Heating \>y Steam. 

Auburn contemplates the intro- 
duction of the Holly system of 
sponliiif; Mncliinc Quide. steam heating, and at a recent 
meeting of citizens to consider the 
project some very interesting statements were made by 
Mr. Holly and others relative to the working of the sys- 
tem in Lockport last winter. To test the system finiincially 



somethree miles of main pipes had been laid through sparsely 
settled neighborhoods, and several houses heated by steam. 
Each consumer contributed the amount of his previous year's 
coal bills, and the amount reimbursed the company for ex- 
penses. 

This was thought a thorough test, since in a thickly 
settled district the system would work more economically 
and profitably: the extreme mildness of the winter, however, 
may have been an element worth considering. The mains 
ran up hill and down, and the loss from condensation was 
small, less than three per cent on a mile of pipe when the 
full capacity of the main was used; thewaterso formedwas 
carried along with the steam into the houses, where it was 
collected, with that from the service pipes, in reservoirs, giv- 
ing a supply of pure soft water for domestic purposes. The 
cost of fitting up a house of " good average size " with radi- 
ators, pipes, etc., ready to be heated by steam, was one 
hundred and thirty-five dollars. The cooking done by steam 
heat was highly commended. 

• i* I » » » . 

Ijighter and Keener Tools and Impiements. 

As implements made of steel are lighter, stronger, and 
keener than those of iron, so are they better adapted to use 
by manual labor, by horse power, or by the power of water 
and steam. A man walks easier with light shoes, light 
clothes, and spends his time more directly upon the work 
before him in proportion as there is less labor between him- 
self and that work. Give a man an iron ax, and he, be- 
sides becoming discouraged, finds his blows to tell less effi- 
ciently and with less precision than when there is an edge of 
sharp steel between his hands and the tree. The same ap- 
plies with all kinds of blunt, unscientifically shaped imple- 
ments. A hoe of right inclination will go under and lift the 
soil while another will drag over it. A lipped drill will go 
under the grain of a Bessemer steel rail, while such a drill 
as is ordinarily used in boring cast iron will only operate to 
render the fibers more compact, and will have about the 
same difference of effect in boring as a blunt and a sharp 
edged az do in cutting. Every carpenter knows the differ- 
ence in a properly and improperly filed saw, and in two 
different lipped augers. A sloping plowshare will scour 
and run lightly under the soil, while a blunt one will clog 
and drag through it with difliculty. The same is true of the 
cutting edge of a turning tool for iron, wood, or steel, orthe 
plane for either of these. 

With the discovery of a process for cheaper steel, it is 
practical to give a very much diminished weight of metal in 
carriages and carts as well as in railroad cars and any other 
machinery requiring strength and lightness. The chief 
success of American manufactures in competition with the 
older nations, where labor is cheaper and manufacturing 
longer and more economically established, is their lightness, 
strength, and peculiar adaptability to the labor they are to 
perform. 

A ditch digger handling a shovel weighing but five pounds 
and lifting five pounds of dirt will work with much more 
animation and to much more purpose than if raising five 
pounds of dirt on a shovel weighing ten pounds. The same 
is true in all meclianical appliances and powers, whether of a 
pump, a steam engine, a water wheel, or any other. The 
cost of raising dead weight is often the difference between 
failure and success. 



< I « I » 




NEW COTTON SPOOLING MACHINE, 



New meclianical Indentions. 

An improved Double-acting Pump has been patented by 
Henry J. Humphrey, of Grundy Center, Iowa, and Luther 
C. Humphrey, of Augusta, Wis. This invention relates to 
double-acting lift and force pumps, and it consists in a bar- 
rel containing two double pistons, the rods of which pass 
through slots in the side of the barrels, and are connected 
with a lev3r f ulcrumed at the top of the pump stock. 
George J. Kautz, of Emporium, Pa., has patented an im- 
proved Device for Rolling 
and Turning Logs in saw- 
mills. The log is rolled by 
the engagement of teeth with 
its outer surface, and the bar 
which carries the teeth is con- 
stantly diawn forward into 
engagement with the log by 
a weight. 

Gaylord Bell, of Cheyenne, 
Wyoming Ter., has patented 
an improved Driving Attach- 
ment for sewing machines, 
lathes, scroll saws, and other 
light machinerj^, by which 
the same may be run evenly 
and effectively by the pressure 
of the foot, avoiding dead 
centers, and the possibility of 
running backward so as to 
break the thread. 

Wilhelm Meissner, of New 
York city, is the inventor of 
an improved Music Box, hav- 
ing a cylinder provided with 
pins and a screw wheel. 
The cylinder, when rota- 
ted, operates a set of ham- 
mers which strike upon the 
plates of a " metallophone," 
and produce clear bell tones. 
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ELECTBO-MAONETIC BUB6LAB ALABU SAFE. 

This invention, which is shown in the accompanying en- 
graving, consists in a certain construction and arrangement 
of safes in connection with magnetic or electric wires, a bat- 
tery and an alarm apparatus, by which the drilling, forcible 
breaking or opening as well as removal of safes is pre- 
vented. 

The safe is constructed in such a way that it is impossible 
to tamper with it without it gives an alarm, either by drill- 
ing, forcible breaking, insertion of key, or by turning the 
knob of a combination lock, through which the outer wall of 
the safe is connectedwith an inner insulating 
plate running on all sides and door thereof, 
or by moving the safe, which stands on plates 
inserted in the floor; the safe being moved 
from it will break the circuit of the current, 
connected with a relay, provided with an an- 
chor, which will fall off, giving an alarm, as 
soon as the safe is moved, the same being the 
case if the wires should be cut connecting 
with the safe. The alarm thus brought into 
motion will keep on ringing until released, 
the alarm being provided with circuit break- 
ers, which may be put to rest during the day. 
The alarm apparatus can be placed in any 
suitable place about the house, police station, 
night watchman's room, etc. The safe does 
not differ in appearance from any other. We 
are informed that this alarm can also be af- 
fixed to old safes. 

The wires, which for convenience in the 
present case are connected with the front of 
the safe, will, in practice, be connected with f-^ 

the back, where they will be out of the way ^^H 

and out of sight. 

This in vention was recently patented by Mr. 
Max Koloseus, 123 East Houston street. New 
York, from whom f urthur particulars may be 
obtained. _ 



each pair of plow beams a strap or chain is attacked, by 
means of which the driver may raise any pair of plows 
should it become necessary. When it is desired to increase 
the distance between the plows a wooden block may be in- 
serted between the beams of each pair at a point where they 
are bent inward and joined together. For further particulars 
address the inventor, Mr. Charles M. Burns, Hamler, Ohio. 

. * I » I » 

New iniscellaueous Inventions. 
Mr. Jerome D. Bruce, of Newberry, S. C, has patented 
an improved Bale Tie, the buckle of which is constructed 



The Beet. 

The original stock of the beet occurs wild 
on the shores of the Mediterranean Sea, in 
Greece, and grows wild in some of the islands 
of the Atlantic Ocean. This is the com- 
mon mangold, of which there are two sub- 
species. It was cultivated for food by the 
Greeks, as it is at the present day by the Per- 
sians and natives of India. The Romans 
were acquainted with two varieties. Charlemagne ordered 
the cultivation of the beet on his estate, and from this it was 
distributed throughout Europe, and has extended to North 
America. 




NEW COBN FLOW AND UABKEB. 

Our engraving represents an implement by means of which 
land can be laid off in squares for corn planting, and it may 
readily be converted into a plow for cultivating the corn 
after it has attained sufficient height. 

The axle is made of one continuous piece of steel or iron, 
and is bent forward at its center to receive the tongue and 
the supports of the middle marking wheel. The spindles of 
the axle are made much longer than usual to permit of mov- 
ing the wheels outward toward the ends of the axle. 

An iron bar. A, is secured to the axle, and has in it two 
holes for receiving the rods 
that project rearwardly from 
the seat, B. This seat is made 
adjustable so that it may be 
moved back and forth, so 
that the driver can adjust his 
weight to the machine, and 
thus balance it so that there 
will be no weight on the necks 
of the horses. 

A number of hook bolts, 
C, pass through the axle for 
receiving the ends of the 
beams, D, and supporting 
rod, E. When the implement 
is used for marking, the outer 
wheels are placed at the ends 
of the axle, and the wheel, 
P, shown in Fig. 2 of the en- 
graving, is attached to the 
axle by means of the middle 
pair of hook bolts. The 
wheel, F, is free to move up 
or down , by this arrangement 
each wheel will mark the 
ground distinctly, no matter 
how rough or uneven it may 
be. The implement is con- 
vei'ted into a corn plow by re- 
moving the wheel, F, and 
moving the wheels from the 

ends of the axle inward against the shoulders of the axle, 
and a double plow is attached to each end of the axle and 
one is attached to the middle. 

The supporting rod, E, extends under all of the plow 
beams and prevents the plows from entering too deeply into 
the ground. A lever, G, is connected with the supporting 
rod, E, for raising and lowering the plow beams, and to 



ELECTRO-MAGNETIC BURGLAR ALARM SAFE. 

with a rounded pintle at one end, and with flat opposing 
faces, which constitute a longitudinal channel through the 
buckle to give passage to one end of the bale band, the 
buckle being made to turn a half revolution upon its pintle 
after the other free end of the band has been inserted longi- 
tudinally, so that the free end of the band is bent twice and 
securely fastened. 

Mr. Charles Jackson, of California, Ohio, has patented an 
improved Bake Pan for baking and roasting various kinds 
of food, popping corn, roasting coffee, and for other similar 
purposes. 

An improved Harness Buckle has been patented by Mr. 
Samuel M. Hamilton, of Port Smith, Sebastian Co. , Ark. 
Heretofore the hook of back band or trace carrier buckles 
have been constructed in one piece with the straight or flat 
frame thereof, and the sliding cross bar, which serves as a 




BURNS' CORN PLOW AND MARKER. 

tongue, has been made detachable. The improvement con- 
sists in providing the buckle frame with tops or shoulders, 
whicli limit the movement and thereby prevent detachment 
of the sliding tongue; and in making the hook separate 
from the frame, and hinging them together, whereby the 
buckle is less liable to chafe the animal ; and whereby cer- 
tain other advantages are attained. 



Mr. James W. Sheetz, of Woodstock, Va., has patented 
an improved combined Washer and Wringer, by which the 
clothes may be cleaned in a superior manner, as the machine 
admits the effective cleansing of the dirtier parts without 
rubbing the cleaner ones. The clothes, after being cleaned, 
are also wrung out. 

Mr. James H. Hawes, of Monroeton, Penn., has patented 
an improved Toy Box. The object of this invention is to fur- 
nish a toy box into which may be packed any desired arti- 
cles or toys for children. 
An improved Scarf Fastening has been patented by Mr. 
Henry Sandner, of Hoboken, N. J. It is in- 
tended to furnish for scarfs of all kinds an 
improved fastening device, througli which 
one end of the neck-band may be readily 
passed, and then firmly retained when in 
proper position. 

Messrs. John M. Taylor and John Mackay, 
of Fredericton, New Brunswick, Canada, 
have patented an improved Rein Holding At- 
tachment for Harnesses, which is constructed 
so as to receive and support the reins should 
they be slacked by the driver, and to hold 
them should they be laid down for a few 
minutes by the driver, so that they will not 
catch upon other parts of the harness. 

Mr. James B. Brown, of Suisun City, Cal- 
ifornia, has patented an improved Book 
Holder, for holding music in position on the 
rack of a piano, organ, or other instrument. 
It is readily applied to the sheets or book of 
music, and lifted therefrom to admit of turn- 
ing, being also applicable for the purpose of 
holding a book or papers in open position on 
the desk or rest, for reading, writing, etc. 

An improved Coffee Pot has been patented 
by Mr. Armstrong B. Place, of Denver, Col. 
This invention consists in a novel construction 
of a vessel for holding the ground coffee and 
straining the liquid. It may be used in con- 
nection with a pot or boiler of any suitable 
description; but its efficiency is enhanced 
when used in a vessel to which it is adapted. 
Messrs. Frederick A. Copeland and Robert 
W. Taylor, of La Crosse, Wis. , have patented 
an improved Fire Escape, of that class in 
which a carriage or traveling frame is sus- 
tained upon a rail fixed near the roof of the 
building. The chief features of novelty con- 
sist in means for propelling the carriage (from below) to a 
position upon the rail in front of any particular window or 
door, and in means for regulating and rendering uniform 
the descent of persons on an endless rope depending from 
the carriage, an automatic governor and separate frictioB 
brake being employed for this purpose. 

Mr. Samuel P. Halleck, of Oriskany, N. Y., has patented 
an improved Feed Gauge, by which the pin holes in the 
blanket are done away with, and the end and side gauges 
readily adjusted to the paper to be printed on the press. 

Mr. Ansel D. Jones, of Kirksville, Ky. , has invented an 
improved Riding Saddle, which is formed in two separate 
parts, the seat piece being secured detachably to the bow 
and bars by bolts. The principal advantage gained is great 
economy of labor and material in construction. 
An improved Leather Whip has been patented by Edward 
B. Light, of Denver, Col. 
The object of this invention 
is to furnish an improved 
leather whip of perfect taper 
and bend, and of such elas- 
ticity and cheapness as to ba 
durable and very serviceable. 
Christoph Weeke, of St. 
Charles, Mo., is the inventor 
of an improved Heater that 
is to be used in connection 
with a stove for the purpose 
of heating the same room by 
the heat that would otherwise 
pass off through the ckim- 
ney, or for the purpose of 
heating upper rooms, the en- 
tire heater being either set en- 
tirely into the wall or partly 
into the wall and partly pro- 
jecting into the room. 

Perceval Moses Parsons, of 
Melbourne House, Black 
Heath, Kent county, En- 
gland, has patented an im- 
provement in the Manufac- 
ture of Copper Alloys con- 
taining manganese, which 
consists in adding to the 
copper alloys a proportion 
of spiegeleisen, ferro-manga- 
nese, or other carburet of iron combined with a sufficient 
quantity of manganese. 

Mr. John Prosser, of Ottumwa, Iowa, has patented an 
improved process for Extracting Metals from their Ores, 
which consists in combining the ores (containing gold, 
silver, and copper) with a flux composed of sulphate of 
iron, salt, black .oxide of manganese, and saltpeter, theil 
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subjecting them in closed retorts to a dull red heat without 
access of air, to chloridize the metals, and finally washing 
out the metal chlorides. 

An improved Lathe for turning Masts and Spars has been 
patented by Henry Kean, of East Boston, Mass. This is a 
ponderous machine which is capable of taking a log and 
converting it, in a comparatively short space of time, into a 
smooth, well-rounded mast or spar. The lathe cannot be 
properly described without engravings. 

Mr. Benson Lent, of Peekskill, N. Y., is the inventor of 
an improved Blind Hinge, which will be locked automatic- 
ally when the blind is closed or fully open, and will retain 
the blind, also, in other positions, and will prevent the re- 
moval of the blind from its hinge pin, except when the 
blind is fully closed or fully open. 

Mr. Patrick T. Weir, of New York city, has patented an 
improved Measuring Attachment for Refrigerating Milk 
Wagons. The object of this invention is to furnish, for 
the purpose of delivering milk in cities, improved measures 
for a refrigerating milk wagon. The measuring vessel 
serves to measure the milk as it is transferred to the tank, 
and there is a device for measuring the milk as it is taken 
from the tank. 

Mr. Samuel M. Palmer, of Glens Falls, N. Y., has patent-, 
ed an improved Horse Collar for draught horses. It consists 
in a hollovv perforated metallic pad, and in a device for forc- 
ing air through the perforations cTf the said pad. 

Mr. John J. Brady, of Long Island City, N. Y. , has pat- 
ented an improved Step Ladder, which is of novel construc- 
tion, and is provided with a peculiar hinge for connecting 
the rear brace with the ladder. By using this hinge the 
various sorts of stays that have heretofore been employed in 
preventing the rear braces from slipping backward may be 
dispensed with, as the hinge' limits rearward movement of 
the braces. 

Mr. Alonzo Templeton, of Louisville, Ky., has invented 
an improved Clamp for Securing Corks in Bottles. It may 
be readily applied to the neck of a bottle, so as to hold the 
cork (irmly in place while the contents are going through 
the heating process, and as readily removed in order to allow 
the cork to be withdrawn. 

Mr. Rudolph Loth, of Bridgeport, Conn., has patented an 
improved Blind Slat Adjuster, for setting .slats of shutters 
and blinds in any desired position, and retaining them rig- 
idly, without the annoying rattling or changing of the posi- 
tion of the same, and without giving a chance to turn the 
slats from the outside. 

Samuel Strauss, of Charleston, West Virginia, has patented 
an improved Barrel for Shipping Bottled Liquors, and es- 
pecially bottled beer, in such a manner that the packages 
may be handled with greater facility than the boxes in which 
such bottles are shipped at present, and that, furthermore, 
the bottles may be so packed as to be perfectly safe, and not 
exposed to the danger of getting injured or broken, the bot- 
tles being so supported in the barrel that there is a very small 
weight on any part of the sivme. The barrel maybe securely 
locked, and the bottles arranged therein so that every bottle 
is separated from the remaining bottles, and may be taken 
out without disturbing the rest. The barrel is also of great 
advantage for reshipping and returning the empty bottles, 
and as every bottle can be taken out with great facility, it 
prevents the reshipping or losing of fiill bottles, which oc- 
curs when the same are packed with straw. 

Samuel C. Smith, of Norristown, Pa., has devised an im- 
proved Hose Clamp, by which the leaks that frequently oc- 
cur in the hose during fi' es m ly be stopped quickly and re- 
liably, so as to save the time required for changing that sec- 
tion of the hose and prevent the delay incidental thereto. 

Samuel Maneer, of Craigvale, Ont., Canada, has invented 
an improved Pole Tip for attachment to the tongues of ve- 
hicles for connecting the neck yoke with the tongue, which 
may be adjusted outward or inward upon the tongue, accord- 
ing as longer or shorter horses are to be used. 

An improved Ballfton has been patented by Mr. James 
Tracy, of Waltham, Mass. The object of this invention is 
to so improve the construction of balloons as to enable an 
aeronaut to vary the capacity and buoyancy of his balloon 
for sustaining it at any desired altitude, and for ascending 
or descending, without the use of hydrogen or other gas for 
the purpose, simply by varying the space of vacuum. 

Mr. Simon L. Pollock, of St. Paul, Minn., has patented 
an improved Fireproof Shutter, formed of an interior and an 
exterior sheet iron wall, separated from a central partition 
wall by metallic cross strips, and joined at the edges by 
flanges to form closed chambers for inclosing air without 
admitting its circulation. 



with the disks o n the axes of the frame, C. These cups are The engine that furnishes the power to machinery in Ameri- 
connected by a spirally coiled wire with the binding posts ' can department at the Paris Exhibition is fitted up with 
that receive the battery wires. The beams. A, B, are con- ' patent lubricene and cups. The engraving needs but little 



nected by rods, so that when it is desired to adjust the in- 
strument the parts will maintain their proper relation. 

Upon one of the axes of the frame, C, there is an index 
that moves in front of the scale of degrees. Upon the other 
axis there is a small mirror, D, for receiving a beam of light 



explanation. D, the feeder, passes through the body of the 
cup. A, with its cover, B, and also the screw cap, C. This cap, 
fitting over the spring of the feeder, is movable, and can 
be adjusted to regulate the feed by the pressure given to 
the spring. This principle of feeding lubrication to the 



and projecting it on a screen. By this arrangement a very : bearing is the only true automatic and economical principle. 



long index is secured without additional weight or momen 
turn. For this suggestion I am indebted to Professor A. M. 
Mayer, who also suggested in his communication in No. 3 of 
current volume the suspension of the instrument by silk 
fibers. 



ELECTBICAI INDICATOR FOB SHOWING THE 
ROTATION OF THE EARTH. 

BY GEO. M. HOPKINS. 

In my article on this subject in No. 1 of the current 
volume, a form of instrument is shown in which the index 
is placed in a horizontal plane, and would indicate an hourly 
motion of 15° at the poles, while at the equator it would not 
indicate at all. 

In the accompanying engraving an instrument is shown 
which is suspended with the axis of the wheel supporting 
frame, C, at right angles to the plane of the equator and 
parallel with the polar axis of the earth. The frame, C, is 
suspended by silk threads from studs that project from the 
beam A. Two vulcanite mercury cups are supported by 
the beam B in position to make an electrical connection 




The instrument shown in the engraving should, when the 
axis of the frame, C, is adjusted equatorially, indicate 15" 
motion per hour in any latitude. The possible application 
of this instrument in a larger form to equatorial telescopes 
in place of the present clock trams, suggests itself. The 
only dlHiculty, if any, would be in providing telescope 
mountings of sufficient delicacy. 

The arrangement of the wheel, the commutator and con- 
nections is substantially the same in this instrument as in 
the one previously described. 



TIN SHAFTING CUP. 

Our attention has been called to above cup as a simple 
yet effective device for conducting grease to the bearing for 
the purpose of lubricating in place of oil. We say simple 
because it works automatically and requires very little care 
compared to oil cups; and that it is effective and economical 
is demonstrated by the fact that it feeds only as lubrication 
is required, and thus all the lubricant is utilized, one pound 
of the grease doing as much work as two gallons of oil. It 
was supposed that when cups were invented to feed oil to 
the bearing as required, we had readied perfection in lubri- 
cating, but by the u.se of grease a coating is formed on the 
bearing which remains to do the work. 




The question now is aa to the best grease and cup. In 
1875, the judges at the American Institute, New York, gave 
to Professor Thurston, who is authority on lubricants, five 
samples of oils and greases, to be tested as regards their lu- 
bricating qualities. They were marked A, B, C, D, E. After 
some three thousand tests made carefully and thoroughly, 
occupying three months to make, the result was given to 
the judges that the grease marked D was ahead of all com- 
petitors as a lubricant. And on this report the silver medal 
of the American Institute was awarded to R. J. Chard, 134 
Maiden Lane, New York, whose patent lubricene was repre- 
sented by letter D. 

The report of the judges at Philadelphia on his patent cup, 
of which we give an engraving, was that it is the best 
friction feeding cup. 



The cost of lubricating is thereby reduced to its minimum. 
This cup is adapted to ordinary shafting, and is very effect- 
ive, and can be set and will work at any angle. 

^ « «> » 

THE MUSICAL MECHANISM OF THE CINCINNATI ORGAN. 
We recently referred to the large organ lately erected in 
the new Music Hall at Cincinnati as being among the largest 
pipe organs in the world, certainly the largest ever made in 
this country. It comprises five different organs, namely, the 
great organ, the swell organ, the choir organ, the solo or- 
gan, the pedal organ ; these may be played separately or in 
combination. There are four key-boards, each composed of 
61 notes (from C„ to Ci), five octaves long, and each controls 
the valves that admit the compressed air to the pipes belong- 
ing to its particular organ, or division of the whole organ. 
■lust above the great organ key-board are placed five white 
thumb knobs, and a smaller black one near each, while be- 
tween each pair is a tablet showing its use. These thumb 
knobs control the couplers by which the various key-boards 
are connected to the great organ key-board, so that either 
may be played from it without removing the hands. Under 
the manual key-board there is the pedal key-board, which 
has a compass of 30 notes (from C to Fo), two and a half 
octaves. Here there are the white and black keys, the same 
as on the manual key-boards, only made of wood instead of 
ivory, and larger, as they must be played with the feet. This 
I key-board opens the valves to the pipes of the pedal organ, 
, which includes the immense thirty-two foot open diapason 
pipes. 

Just above the pedal organ key -board lies the crescendo 
pedal, a slide having frequent projections against which the 
feet are pressed in operating it. Above this, again, there is 
a row of combination pedals, ten in number, and in the cen- 
ter the swell pedal, which is so nicely balanced and adjusted 
that a very slight movement of the toe or heel causes it to 
act, and yet it remains exactly where it is left. To the 
right and left of the manual key-board are terraces of knobs, 
angled so as to front the organist, and all within easy reach. 
The organ, therefore, has four manuals or key-boards of 
five octaves each, and a pedal key -board of two and a half 
octaves. The great organ has 32 complete registers, 228 
pipes. The swell organ has 19 complete registers, 1,708 
pipes. The choir organ has 17 complete registers, 1,281 
pipes. The solo organ has 7 registers, 366 pipes, and 32 
bells. The pedal organ has 16 complete registers, 600 pipes. 
There are 15 meclianical registers, and 14 pedal movements. 
A summary of these gives 96 registers, 6,237 pipes, 32 bells, 
14 pedal movements. 

In the cellar under the organ is the foundation upon which 
the organ stands. Large brick columns, placed closely to- 
gether, reach from below the surface to the heavy capping 
limbers on which the floor timbers ar laid. These are cov- 
ered with two thicknesses of flooring, the upper one of 
which is of two inch pine, the whole forming a support that 
will sustain the immense weight of the instrument without 
the slightest deflection. 

Five motors are employed to operate the five bellows in 
the organ. To supply these motors, a six inch pipe is led 
into the cellar from the street main, branches from which 
convey the water, having a pressure of 52 pounds per square 
inch, to the motor. Each branch has itsshut-oflf and regu- 
lating valves independent of the other; so that in case any- 
thing should happen to either, the others can be worked. 
Here also are the levers for hand blowing, so that, should 
the water pressure fail at any time, man power can be sub- 
stituted. 

The bellows consists of two parts — the feeders and the res 
ervoir. The feeders of these bellows are known as square 
feeders, in distinction from those usually employed, where 
they are hinged on one side, called diagonal feeders. Those 
here are one half the size of the bellows each, and arranged 
so that as one is going up the other is coming down. As 
one drops down, the valves in the bottom open, allowing it 
to fill with air, which close as soon as the motion changes. 
The air is then compressed until it raises the valves between 
the feeder and the reservoir, allowing the air to pass into 
and inflate the reservoir. To obtain the necessary wind 
pressure, weight is placed upon the top of the reservoir, and 
in the aggregate about 5,000 pounds is used for this purpose. 
Beyond the bellows, on either side, are the lower pipes of 
the 32 foot open diapason, those seen on each wing of the 
organ from the hall. By placing a rule on the lower C, it is 
found to be 24 inches in width by 30 inches in depth, with 
a mouth seemingly large enough to require a bellows of its 
own to furnish a. supply of wind for it. 

Back in the rear, against the wall, are the pipes of the 
contra-bombard, 32 feet. On examination of the lower note 
of this register it is seen that the tone is made by the vibra- 
tion of a piece of brass, called a "reed," Id^ inches long, 
1}^ inch wide, and y'^ inch thick. It vibrates very slowly, 
but with such an effect as to be heard even when all other 
registers are used. The work of construction was begun 
by the builders, Messrs. E. & G. G. Hook & Hastings, of 
Boston, Mass., in May, 1877. 
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FIBST lUFBESSIONS OP THE ECLIPSE OBSERVATIONS. 

It is of course too early to expect any strictly scientific 
or conclusive estimate of the bearing of tlie eclipse observa- 
tions on current solar theories, there having been no oppor- 
tunity for a critical study and comparison of the photographs 
and other records obtained. Yet the impressions made upon 
the observing astronomers by the more striking phenomena 
are not without interest. How far the dissimilarity of the 
results from those obtained at previous eclipses is to be 
altributed to the markedly quiescent condition of the sun's 
atmosphere at this time, how far to the circumstance that 
most of the observations were made through the thin clear 
air of high Rocky Mountain regions, and how far to hitherto 
unsuspected changes going on in the sun, remain for solar 
experts and future observations to determine. 

As regards the constitution of the corona, the results. Dr. 
Draper says, were entirely unexpected. Owing to the ab- 
sence of great eruptions on the sun, that observer concludes 
that a true or normal spectrum of the corona was obtained 
for the first time. Consequently the luminous gases formerly 
discovered therein, particularly that giving the bright green 
line 1474, must have been temporary or accidental and not 
essential elements of the corona. His spectrum photographs 
showed that the light of the corona was derived solely by 
reflection from the sun. Prof. Barker's analyzing spectro- 
scope bore the same testimony, as likewise did Prof. 
Morton's observations with the polariscope. 

Touching the effect of the varying constitution of the 
corona. Dr. Draper said to the Herald correspondent: 

" It is rather singular while the sun has been in such a 
quiescent condition for more than two years that we 
have not seen more changes in the climate of the earth. 
Tliis would seem to show that the abnormal condition of the 
sun at the maximum period of sun spots, which occurs every 
eleven years, cotlnts for but little against the total amount of 
heat that is sent out from the sun at all times. The present 
observations go to show that the activity or quiescence of 
the sun makes no perceptible difference in the earth's condi- 
tion. I do not regard this most liiarked change in the 
corona as portending any change in the condition of either 
climate or crops." 

Mr. Norman Lockyer interprets the evidence very differ- 
ently. He says: " The present eclipse has accomphshed, if 
nothing else, the excellent result of intensifying our knowl 
edge concerning the running down of the solar energy. 
With the reduction of the number of spots or prominences 
for the last four years, the terrestrial magnetism has been 
less energetic than it has been for the preceding forty years. 
This would evidently account for it, as well as for the great 
famines in India and China which took place forty-four 
years ago. The sun is the great prime mover of earth. 
Every cloud, every tide, every air current depends upon it. 
Its present quiet condition indicates great heat on earth. 
When in a state of activity the sun throws out an atmos- 
phere which serves as a shield to the earth, protecting it 
from abnormal influences of the sun. The absence of the 
green lines shows a great reduction in the temperature of the 
sun, and such a marked change in the sun should produce a 
corresponding change on the earth. A continuation of this 
changing of the sun's condition must inevitably be followed 
by serious results and radical climatic variations." 

President Morton says that the marked changes in the 
sun's condition would seem to call for corresponding marked 
changes in the condition of the earth, and it is a surprise 
that no such changes have occurred. 

He is of opinion, however, that the evidence tends to sustain 
the theory that the sun's heat is maintained by the impact 
of meteoric matter, which is known to vary largely in 
constitution, and it is possible that the sun's fires may be 
fed at times with purely mineral matter, and again for 
considerable periods with meteorites highly charged with 
hydrogen, giving the sun afar-reaching atmosphere of the 
ignited gas. " If such changes go on indefinitely it may 
not be irrational to inquire whether they may not in fu- 
ture produce such extraordinary climatic conditions in 
the earth as geology teaches us have existed in the ages 
of the past, or, in other words, the polar regions become 
tropical, as the fossil remains of animals and plants found 
there indicate they have been." 

Mr. Cowper Ranyard, while recognizing the marked 
changes in the sun's atmosphere, does not anticipate any 
great eflEect from them on that of the earth. Prof. Young 
agrees with Dr. Draper and the rest in blinking that Mr. 
Lockyer exaggerates the effect of coronal changes upon 
the earth's climate. So apparently does Prof. Newcomb, 
who does not expect from the results obtained any upset- 
ting of well-founded current theories or the establishing 
of any strongly based new ones. 

^ I » I » 

liockyer's Report of the Eclipse of July 29, 1878. 

The Enghsh astronomer, J. Norman Lockyer, sums up the 
results of the eclipse observations, in a dispatch to the Lon- 
don Baili/ Hews, as follows : 

"The eclipse has been most satisfactorily observed at all the 
Nortliern stations, and at all the Southern ones from which 
news has been received up to the present time. The corona 
was markedly different from those observed in 1869, 1870, 
and 1871, and this year's observations have demonstrated the 
great variation in the structure and condition of the sun's 
outer atmosphere, when tliere are most and fewest spots on 
his disk. The corona was small, of a pearly luster, and the 
indications of definite structure were limited to two portions. 
Several long rays were seen, and Newcomb, who had erected 



a screen on a high pole, thinks he detected the zodiacal light 
extending 6 degrees from the sun. Draper, who used a 
Rutherfurd grating two inches square, and a camera of large 
aperture, and Lockyer, who placed a small grating in front 
of an ordinary portrait camera, both obtained photographs 
of the spectrum of the corona. A continuous spectrum only 
was recorded, and in ordinary spectroscopes the bright lines 
usually seen were altogether absent. Lockyer, who observed 
with a simple grating, saw no rings. All these are so many 
indications of a wonderful change since 1871, and there is 
great probability that the substance which gives rise to the 
continuous spectrum is not that which produces any of the 
lines. Newcomb's party and Barker made careful search for 
dark lines in the corona, but none were observed. Young 
has telegraphed that there were no lines observed in the ultra 
violet at Denver. It would appear, therefore, that he also 
has obtained photographic evidence of a continuous spec- 
trum. The radial polarization observed in 1871 has been 
confirmed by Holden. A new use of the eclipse has been 
introduced on this occasion. Newcomb, Watson, Holden, 
and others have included a search for intra-Mercurial planets 
in their programme, and Watson has been fortunate enough 
to detect a body of four and a half magnitude near the sun, 
which is certainly neither a known star nor a planet. 

," Every facility has been afforded to the astronomers, and 
a fourtn station along the northern line crossing the belt of 
totality was at the last moment organized by the Union Pa- 
cific, a traveling photographic car being run to a point be- 
tween the eclipse camps at Separation and Creston. The 
tasimeter, the new instrument on which Edison has been 
working unceasingly here, has proved its delicacy. During 
the eclipse he attached it to Thomson's galvanometer, which 
was set to zero. When the telescope carrying the tasimeter 
was pointed several degrees from the sun, the point of light 
rapidly left the scale as the corona was brought upon the 
fine slit by which the tasimeter itself was protected. There 
was no chromosphere to speak of, and only one prominence, 
like the horn obscured in 1868, but very dim." 



matized gelatine; there are collodions which will not absorb 
the gelatine at all, so that a layer of chromatized gelatine 
merely is obtained on that of the collodion. The lithium 
collodion, prepared by Kurz, of Wernigerode, is best 
adapted for this purpose. Probably the lithium salt in 
this collodion plays no unimportant part in the reaction, 
but I have not had an opportunity of making experiments 
on this point. — Hans Brand, in Photographische Gorrespon- 
dem. 



Ink Printing from Glass Negatives. 

To make negatives capable of being printed from they 
must be coated with a solution of chromatized gelatine, but 
only after they are perfectly dry. By this means a layer of 
chromatized gelatine is deposited over the collodion film. 
But it is well known that when such negatives are exposed 
in diffused light the lines become broader than thej' should 
be, because the hght, even with thin films, can act sideways. 
In order to obviate this I tried to form a film of chromatized 
gelatine in that of the collodion negative, and I was fortu- 
nate enough to be completely successful. The method that 
I adopted was to fix the negative immediately it was taken, 
without first drying, then to wash it with water, and while 
still wet to immerse it in a dilute solution of chromatized 
gelatine. When dry, the surface was quite dull, without 
any sign of gelatine upon it; the collodion film had, not- 
withstanding, absorbed sufficient chromate and gelatine to be 
capable of printing from after exposure. 

The best method of obtaining these plates with what may 
be called a typographical collodion film is as follows: First 
take an ordinary but not an intense negative on an albu- 
menized plate glass plate, fix it at once, wash it, and then 
plunge it into the gelatine solution, which should be prepared 
in the following way: 4 to 5 parts of gelatine are allowed to 
soak and swell up in water, the excess of fluid is poured off, 
and the remaining gelatine dissolved in 50 parts of distilled 
water; then a solution of 5 to 5 parts of ammonium bichro- 
mate in 100 parts of water are added, and the whole is heated 
to 75° C. In this bath the plate must remain for about 
five minutes. When large plates are used, the solution 
may be flowed over them, taking care to wash them rapidly 
with warm water beforehand. In this case too it is nec- 
essary to repeat the coating with chromatized gelatine 
several times. After the plate has taken up a sufficient 
quantity of the solution it is placed in a horizontal posi- 
tion and heated over a spirit lamp. Should fumes come off, 
the plate must be held upright for a minute or two, and 
again laid horizontal, and further heated until it is quite 
dry. It should not be made hotter than the hand can 
bear when passed over the reverse side. 

For negativ ■ of this kind the time of exposuKS cannot 
be accurately determined by the eye, nor can it be meas- 
ured by the ordinary photometer. I overcame this difficulty 
by first well wiping the prepared negativvj on the reverse 
side, and then laying on the film side a small piece of al- 
bumenized or chromatized paper, exposing the whole in a 
frame on the reverse side to the light. By aid of this sim- 
ple expedient the action of the rays of light can easily be 
watched, so that places which are too dark can be covered, 
and all the other articles used which are common in silver 
printing. Commonly a black support is employed to 
avoid the reflection of light, but in this process, as I have 
described it, reflection need not be feared, notwithstanding 
the white albumenized paper, for the silver chloride absorbs 
all the rays of light. 

As soon as all the finest lines of the image are distinctly 
visible, the ammonium chromate must be washed out by 
dipping the plate into cold water; the plate can then be 
dried, and placed in the hands of the printer. The finest 
rollers must be used for printing. When the plate is damped 
I would recommend that a little gum arable be dabbed on 
the edge, and rubbed over the surface of the picture. As 
regards the production of the negative, I should observe 
that it is not every collodion which will take up the chro 



Objections to Helmholtz's Theory of Vision. 

The majority of the physiologists of the present day share 
the opinion of Helmholtz, who explains the possibility of 
seeing at different distances by changes of form in the crys- 
talline lens; the latter becoming more convex when near ob- 
jects are looked at, and on the contrary flattening when those 
at a distance are regarded. M. Fano, in the current number 
of Les Mondes, opposes some very grave objections to this 
theory; among these, the following: 

1. It is possible for certain persons who have been operated 
upon for cataract by extraction, to see near and far with the 
same pair of spectacles; that is, with glasses of short focus. 

2. The crystalline lens is too dense to allow of its readily 
taking such modifications of form. 

3. The weakness of the muscular organ (ciliary muscle), 
which is regarded as the agent designed for producing such 
modifications in the lens. 

4. The excessive fatigue to the eye which would result 
from these incessant contractions of a very weak muscular 
apparatus, should the lens really change form, from morning 
till evening, during the exercise of vision on near and dis- 
tant objects. 

" Is it absolutely necessary," he asks, " that changes of 
form in the refracting apparatus of the eye should take place 
in order to see near and distant objects clearly? If the eye 
were a simple optical instrument, it would be necessary to 
answer this question in the affirmative. But the eye differs 
from an ordinary optical instrument in this, that the screen 
of the camera obscura (which the organ resembles as a whole) 
is not an inert membrane, but on the contrary an organized 
living one — the retina. Now the existence of such a screen 
as this must modify, not the mode of formation upon it of 
the image of exterior objects, according to the distance at 
which such objects are placed in relation to the eye, but 
rather the conditions of impression and sensation of these 
images. 

' ' In effect it is not indispensable in order to see objects that 
their image should be sharply defined on the retina ; that is. 
that all the luminous rays coming from the same point of 
the object should unite at a common focus in the retinal layer 
of rods and cones. Vision still takes place, the eye sees, 
even when this focus is formed behind or in front of the rod 
and cone layer of the retina; that is to say, when circles of 
diffusion are formed on this layer. A very simple experi- 
ment will serve to demonstrate this fact: Place a printed 
page for reading at a distance of 13 inches from the eye ; now 
gradually bring it nearer the eye of the subject, and the lat- 
ter will still be able to read up to a certain distance, although 
the printed characters are surrounded by a halo, thus indi- 
cating that the image of these characters is forming on the 
retina a circle of diffusion, and not a sharp image. 

' •■ So in order to see it is not necessary that the image of ex- 
terior objects should have its focus on the retinal layer of 
rods. But in this case the impression is less active, because 
all the luminous rays from the same point of the object unite 
in less numbers upon the same cone of the retina. If, then, 
the impression is less active, the sensation is also less power- 
ful and vision is IS&S clear. " 



The Famine In Northern China. 

The horrors of the Chinese famine are impossible to de- 
scribe, and happily inconceivable to American minds. At 
a recent meeting in Dublin, Sir Thomas Wade, British Min 
ister to China, said that five provinces, covering an area of 
395,000 square miles, with a population of over 130,000,000 
(three times that of all the United States), have been so 
stricken with drought that the ordinary sources of food 
have been almost entirely dried up, reducing to a state of 
starvation not less than 15,000,000 people. Not long since 
the Ghristian Union published a letter from China, in 
which it was stated, on the authority of the Governor of 
Shansi, that the number already starved and frozen was es- 
timated at 6,000,000. Whole villages had been depopulated: 
dogs and fowls and every living thing but crows and car- 
rion birds were dead. " The London estimate that 70,000,000 
have perished is no exaggeration, but those actually waiting 
for death by starvation, more or less prompt, are still 
10,000,000 perhaps, of whom relief will be too tardy to save 
perhaps 3,000,000; while, if the rains are denied in Shansi, 
Honan, and Shensi again this spring, nothing but foreign 
or Divine interposition will save 10,000,000 people from 
death." 

Substantially the same testimony is borne by a gentleman 
holding an official position in Peking, in a letter to the Bos- 
ton Journal. The sale of children and kindred for food 
has been going on for some time, and cannibalism has been 
largely resorted to. Had the drought occurred in Southern 
China there would be less difficulty in relieving the famine, 
owing to the abundance of water communication. In the 
north, however, there are no such means for meeting the 
emergency, there being only earth roads, and those indif- 
ferent. 
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THE LECHNEB MINIlfG UACHINE. 

A large number of manufacturers, and a still larger num- 
ber ot iiousehoiders, are totally ignorant of the great amount 
of handling to which coal is subject before it reaches their 
furnaces or fireplaces, and especially of the very onerous 
labor in "getting" it — that is, to detach it from the body 
of solid coal, as found at varying depths below the surface 
of our earth. The heaviest operation in the getting of the 
coal is to undercut it, which the miner usually has to do 
with his pick, and in a stooping and frequently very cramped 
position. The amount of 
coal which is wasted, or, 
more correctly speaking, 
which is made into small 
pieces or dust, where un- 
dercutting is done by 
hand, is necessarily large, 
on account of the space 
required for the pick and 
the hands and arms of the 
miner. Because of this 
waste, and the expense of 
undercutting, as well as 
for humanitarian reasons, 
we are always pleased at 
seeing earnest attempts 
made to supersede this 
operation in coal mining 
by machinery. The latest 
form of machine brought 
out for this purpose is the 
invention of Mr. P. C. 
Lechner, and is shown by 
the accompanying engrav- 
ings. Pig. 2 giving the ma- 
chine in position for be- 
ginning operations, and 
Fig. 1 as having already 
undercut the coal close to 
the substratum of fireclay, 
and to the full depth to 
which the machine is ca- 
pable of working. 

The essential features of 
this machine are the cutter 

bar and the modes of driving it; for whereas, in most mining 
machines hitherto brought out, the cutter or cutters have 
been driven in a horizontal plane, the cutters in this case 
revolve in a vertical plane. The form of the axle is square, 
as shown, and to it are bolted the cutters, resembling in this 
respect very much the axles used in wood-cutting machine- 
ry. At two places upon the axle the narrow journals are 
formed, and are laid in suitable brass bearings in ends of the 
wrought iron framing to which the driving machinery is 
fixed. Motion is communicated to the axle by a couple of 
pitch chains, which not only drive by contact with the axle 
itself, but also by engaging a set of narrow cutters, which 
enter the open portions of the 
chain. In this manner only 
thin films of coal are left un- 
cut where the chains work, 
and get broken ofif quite im- 
perceptibly by coming in con- 
tact with the links of the 
chain. By keeping the bear- 
ings of the cutter bar as nar- 
row as practicable, and ar- 
ranging the cutter's close to 
the framing, also the very lit- 
tle coal left uncut here gets 
similarly broken oil by the 
advancing framing. The dust 
produced in cutting is carried 
away partially by the two 
driving chains already men- 
tioned, and partly by another 
set of chains working at the 
two sides of the machine, as 
shown. 

In addition to the wrought 
iron bars, which, as we have 
explained, form the framing 
to which the cutter bar and 
the driving gear are attached, 

another set of similar bars at =— 

the side of them form the sta- 
tionary framing on which the 
whole machine slides. The 
forward niotion is given by 
means of a stationary screw, 

round which a nut revolves, and this motion is arrested by 
moving a handle which separates the two halves of the nut 
in a similar way as the screw and nut are disconnected in 
most screw-cutting lathes. To bring the machine back again 
a bolt, attached to the stationary framing, is, by means of a 
handle, thrown into gear with one of the pitch chains, which 
are kept revolving to clear away the dust — although at a 
much slower pace than when the cutting takes place. Suit- 
able means are provided for taking up the slack of the pitch 
chains when underwear takes place, but this is minimized 
by making them, as well as many other parts of the machine, 
of steel. Either steam or compressed air can be used for 
driving, but the means by which the motion is communicated 



from the pair of cylinders to the pitch chains and to the 
feed nut possess no especial interest, and we need, therefore, 
not describe them. The machine only weighs 750 lbs. com- 
plete, and can be handled by two men, so that it is unneces- 
sary to lay down rails for it. It can either drive an entry, 
work in pockets, or on the long wall system. The over-all 
dimensions are 7 feet 6 inches long, 3 feet wide, and 2 feet 
3 inches high, and the cut which it makes is 6 feet deep and 
3 feet wide, and only 4 inches high, so that but little coal is 
wasted as compared with that lost in consequence of hand- 




Fig. l.-THE LUCHNEB. MDriHG MACHINE. 



cutting. It is stated that only six to eight minutes are re- 
quired to make a cut of the above dimensions, and as but 
little time is found to be needed for shifting and refixing the 
machine, the saving effected by it should be considerable — 
over 60 per cent., we are informed. The agents in this coun- 
try are Messrs. Prank Wheeler & Co., who are exhibiting 
one of these machines in the American section of the Paris 
Exhibition. We shall watch with interest the trials of it in 
the mines of this country. — Iron. 

^ ( » ) » ' 

fTalklng Under fTater. 
Mr. Robert J. Russell, a professional diver of this city, 




Fig. 2.-THE lECHNER MTNIWG MACHINE. 

has proved his ability to walk long distances under water 
by a walk of eight miles on a submerged track, one sixth of 
a mile in length, at Riker's Island, near Hell Gate. Clad in 
the regular diver's dress, weighing 200 pounds, he lately 
walked the prescribed distance in 4 hours 37 minutes. The 
times for the successive miles were 35, 30, 47, 45, 30, 29, 31, 
and 30 minutes respectively. 

-— ^ ( » > » ■ 

The seed farms of Messrs. Webb at Kinver, Stourbridge, 
England, were lately visited by the Midland Farmers' Club, 
on the invitation of the proprietors, who received the party 
with unstinted hospitality. They are the largest seed farms 
in the kingdom, being altogether 1,100 acres in extent. 



The Industrial Prospect. 

In a discussion of the brighter industrial and flnanciat 
outlook, the Tribune, after noting the evidence of a 
larger contribution to the nation's wealth from agriculture 
this year than ever before, goes on to remark that " there are 
many indications that manufacturing establishments, in spite 
of low prices of products, are doing a large business with 
gradual improvement. We must remember, first, that many 
of the most important branches of manufacture have been 
going forward with undiminished volume during all these 

years of disaster. The 
milling interest is one of 
the first importance, but 
there has been no decrease 
in the quantity of flour 
made, and improvements 
in machinery have enabled 
the country to produce a 
better article at less cost 
than ever before. The 
lumber interest, and the 
many branches of manu- 
facture which depend 
upon it, have been steadi- 
ly growing. In the manu 
f actures of leather, though 
the exports of boots and 
shoes formerly made have 
not yet been recovered, 
there has been a great im- 
provement in quality and 
in price, and a consequent 
expansion of the domestic 
demand. American spin- 
ners are making but slen- 
der profits, and yet they 
are consuming great quan- 
tities of cotton, and have 
begun to recover the for- 
eign markets lost during 
the war. The well known 
fact that American cotton 
goods at last find a regu- 
lar and considerable sale 
in England will finally 
yield important results as to the supply of other markets. 
Probably there has never been a time when the people of 
this country were so largely supplied with woolen goods by 
American mills, or so cheaply supplied, and their indepen- 
dence of foreign industry in this regard, when once estab- 
lished, will bring, in bettor times, the handsome profits which 
few woolen mills have recently been able to realize. 

"Depression in the iron and coal business has attracted 
much attention, because of the great importance of that in- 
terest. But it is well to observe that this depression has been 
largely due to a change in the quantity of steel employed. 
The later processes, permitting the production of steel at a 

cost really less than that of 
iron years ago, have been 
followed by a general substi- 
tution of steel for iron in 
many uses. Half a million 
tons of steel rails not only 
displace as large a quantity 
of iron, but, enduring much 
longer, save a large part of 
the former expense of relay- 
ing and repairs. This proves 
very trying to the iron manu- 
facturers for a time, and it is 
probable that there may never 
be full employment for all 
the establishments once sup- 
posed to be needed in the pro- 
duction of iron; but the coun- 
try is, nevertheless, saving 
many millions every year by 
the use of the more durable 
metal. In the end, it will be 
the richer for this great 
change, though many indi- 
viduals suffer meanwhile. 
The best feature in the case 
is that the American iron and 
steel manufacture has at last 
been so developed that it 
practically excludes foreign 
products from the home mar- 
ket, and, with a revival of 
prosperity here, is in position 
to supply an enormously increased demand on profitable 
terms." 



< ( > > » 



Tl^ater Gas. 

Pkofessor E. Pranki.and, of the Royal College of Chem- 
istry, London, has written to Mr. Prancklyn, of New York, 
President of the Municipal Gaslight Co., stating that he has 
read the report of Professor Henry Wilrtz and Professor 
Henry Morton, concerning the qualities of water gas made 
here, and gives it as his (Professor Prankland's) opinion that 
it may be used with safety in public and private buildings. 
He would also be highly gratified if similar gas could be in- 
troduced in London. 
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THE LYBE SIED. 

This bird, if it had been known to the ancients, would 
have been consecrated to Apollo, its lyre-shaped tail and 
flexible voice giving it a double claim to such honors. The 
extraordinary tail of this bird is often upward of ten feet 
in length, and consists of sixteen feathers, formed and ar- 
ranged in a very curious and graceful manner. The two outer 
feathers are broadly webbed, and are curved in a manner 
that gives to the widely spread tail the appearance of an 
ancient lyre. When the tail is merely held 
erect, and not spread, the two lyre-shaped 
feathers cross each other, and produce an 
entirely different outline. The two central 
tail feathers are narrowly webbed, and all of 
the others are modified with long slender 
shafts, bearded by alternate feathery fila- 
ments, and well representing the strings of 
the lyre. 

The tail is seen at its greatest beauty be- 
tween the months of June and September, 
after which time it is shed, to make its first 
reappearance in the ensuing February or 
March. The great stronghold of the lyre bird 
is the colony of New South Wales. It is of 
a wandering disposition, and although it 
probably keeps to the same bush, it is con- 
stantly engaged in traversing it from one end 
to the other, from the mountain base to the 
top of the gullies, whose steep and rugged 
sides present no obstacle to its long legs and 
powerful muscular thighs. It is stated that 
it will spring ten feet perpendicularly from 
the ground. The food of the lyre bird con- 
sists principally "of insects, particularly of 
centipedes and cleoptera. 

We take our illustration from Wood's 
" Natural History. " 



the faces of the abutments. The roadway is 300 feet above 
the plane of general comparison, said plane being 38 feet 
below the level at low water. A central arch crosses the 
stream and is connected at the upper portion to the sides of 
the ravine by two lateral viaducts. The depth of the river 
and the thickness of the clay banks; which it was necessary 
to traverse in order to plant piles securely, rendered the 
adoption of the single arch, 513 feet in span, and supported 
on the rocks on each side, advisable. On the summit of this 



Fhotograplilc ITIaps. 

The advantages of the process of sun en- 
graving upon copper, as practiced by the Aus- 
trian Military Geographical Institute, are 
dwelt upon in Peiermann's Mittheilungen. 
The maps of the new Austrian ordnance map 
are carefully drawn on paper, on a scale of 1 
to 60,000. They are then reduced photo- 
graphically to a scale of 1 to 75,000, trans- 
ferred upon copper, touched up, and printed. 
In this manner each sheet of the map can h 
produced in nine months, while the same 
amount of work, engraved in the usual manner, requires 
nearly 46 months for its completion. The whole of the Aus- 
trian staff map, consisting of 715 sheets, will thus be com- 
pleted in 10 or 13 years. No less than 371 have been pub- 
lished since 1874. The advantages of this process, as regards 
cost and rapidity of publication, are evident, and they fully 
compensate for any slight inferiority in the appearance of 
the work. 
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NEW BRIDGE OVEB THE DOUBO BIVEB, FOBTUGAL. 

The viaduct projected by the Royal Company of Portu- 
guese Railroads, and designed to traverse the Douro River, 
near Oporto, Portugal, is nearly 1,129 feet in length between 



THE LYRE BIRD. 

arch the roadway rests, while it is also supported by metal 
trestles which conform in height to the irregularities of the 
soil. 

Owing to the dimensions of the arch its construction in- 
volves some peculiar features. It was, in the first place, 
necessary to avoid the use of rigid tympanums, in which 
case the calculations, already very uncertain, became still 
more complicated owing to the dilatation,the effects of which 
would profoundly disarrange the equilibrium of the various 
parts. It would also be necessary to use an immense quan- 
tity of metal in order to insure the safety of the structure. 
Tympanums were therefore completely suppressed, the arch 
being given sufficient rigidity to resist the strains tending to 



deformation resulting from unequal distribution of the 
stress. The arch was therefore given considerable vertical 
thickness, this being 32 feet at the key. At the abutments it 
was essential that the arch should rest on two supports, as is 
ordinarily the case on large openings. It thus became nec- 
essary that the vertical height should decrease toward the 
extremities, the extrados and intrados converging on the 
support. To this end the form adopted is that of an arch of 
neutral fibers almost parabolic, but the highest of which di- 
minishes from key to abutments. This form 
is that of a demilune — the intrados and ex- 
trados being besides interconnected by a sys- 
tem of vertical and oblique pieces forming 
St. Andrew's crosses, so as to insure the 
complete solidity of the whole. 

A new condition also presented itself due 
to the resistance offered by the structure to 
the wind. In order that the violence of 
tempests might be resisted, it was indispensa- 
ble that the arch should be broad or at least 
possess a wide base, as it was obviously use- 
less to make the upper portion wider than 
the 13 -8 foot roadway. The width of the 
base supports was therefore fixed at 48 feet — 
as it was necessary to form the central arch 
as a crescent situated in oblique planes with 
relation to the vertical, distant 13'6 feet at 
the upper portion and 48 feet at the base. 
The arches are connected by a system of ver- 
tical frames, placed transversely, formed by 
horizontal traverses and vertical rising tim- 
bers fixed on the arches and the St. Andrew's 
crosses. Besides, in the planes of the in- 
trados and extrados are strengthening pieces 
which consolidate the connection between 
the two arches. 

The roadway reposes on each side on a 
metallic pillar fixed on the spandrel of the 
arch, and is prolonged to the abutments rest- 
ing on the Lisbon side, on a trestle which has 
its base on the arch abutment, and then on 
two similar trestles of less height. On the 
Oporto side there is but one intermediate 
pillar. The roadway is so attached to the 
arch that the latter is free to move without 
disturbing it. The pillars are entirely of 
laminated iron — cast iron being rejected as 
not offering sufficient security. We take our 
illustration from Engineering. 

American Institute Exhibition. 

Our manufacturers are now fally awake in the matter of 
exhibitions, and so far as their limited space is concerned 
we are assured the coming exhibition of the American In- 
stitute of this city will be of more than usual value and 
novelty. For information address the General Superin- 
tendent, New York city. 



CoNSUMPTiVB Perch. — Seth Green has -lately been ex- 
amining the perch and sunfish that have died in great num- 
bers in Lake George. He finds that the disease is a fungous 
growth on the gills, resembling pulmonary consumption ; 
and warns the people against eating the fish. 




THE NEW BRIDGE OVER THE DOURO RIVER, PORTUGAL. 
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New Agricultural IiiTentlous, 

Emanuel Cook, of Oglethorpe, Ga. , is the inventor of an 
improved Condensing Attachment to cotton gins, by whicli 
the cotton is delivered in smootli and uniform state, and clear 
of all dust, sand, and trash, the latter being conducted to 
the outside of the ginhouse, so as to prevent it from settling 
on the cotton and machine. 

Joseph Laude, of Monticello, Ark., has patented an im- 
proved Seed Planter for planting cotton, corn, peas, and 
other seeds, which plants the seeds regularly and uniform- 
ly, and may be adjusted to plant more or less corn andpeas 
to a hill. It will plant the seed to the end of the row, and 
will not catch upon stumps or other obstructions. 

Alexander G. Mcintosh, of Atalissa, Iowa, is the inventor 
of an improved Binding Harvester, which cuts the grain, 
gathers it into gavels, and binds it, the various operating 
parts receiving motion from the drive wheel of the machine. 

An improved Gate has been patented by Stephen W. 
Moore, of Mount Etna, Ind. This invention relates to the 
construction of the pivot of the lever that operates the gate, 
the construction of the hinge of the gate, and the device for 
locking the gate in any vertical adjustment. 

Daniel Hays, of Martinsville, Mo., is the inventor of an 
improved Corn Planter and Plow, whereby the plowing of 
the ground, cutting of weeds to prevent choking of the 
plows, and the dropping and covering of the seed are all 
performed at one operation 

Stephen McColm, of Waggoner's Ripple, Ohio, has pat- 
ented an improved Soil Pulverizer, for breaking in- pieces 
the lumps ana clods of soil, to better adapt it for cultiva- 
tion. It is sO'Constructed as to bring the weight of the ma- 
chine in contact with the surface of the soil on about one- 
third of the surface covered by the machine. It will read- 
ily clear itself of clods tliat may be forced into its interior. 

An improved Grain Drier has been patented by Richard 
H. Tiernan, of Galveston, Texas. The invention consists 
of a sheet metal box having a series of inclined and laterally 
oscillating sieves, in connection with fixed shelves below the 
sieves, and with a top supply hopper and a bottom discharge 
opening for the grain. The box or casing is provided near 
the bottom with an entrance opening for the blast of hot air, 
that is forced in opposite direction to the motion of the grain 
through the apparatus and to the outside by a top opening 
near the supply hopper. 

Alfred N. Myers, of Augusta, Ky., has invented an im- 
proved Churn, which is so constructed that by oscillating a 
lever the dasher arms will be moved rapidly through the 
milk, first in one direction and then in the other, throwing 
the milk into violent agitation, and bringing the butter in a 
very short time. 

Isaac Turman, of Smithland, Iowa, has patented an im- 
proved Grain Separator for cleaning oats and other grain of 
the various impurities, such as chall, dust, dirt, etc., for 
using it as a better feed for horses in training, or for seeding 
or other purposes. 

* < » > ^ 

The True Idea of Teaching, 

Commenting on the failure of Sir John Lubbock's motion 
to add an elementary knowledge of common things to the 
subjects of instruction for which grants are given under the 
English Education Code, the London Times remarks that 
" a large amount of costly and pretentious teaching fails 
dismally for no other reason than because it is not directed 
by any knowledge of the mode of action of the organ to 
wliich the teacher endeavors to appeal ; and mental growth 
in many instances occurs in spite of teaching rather than on 
account of it. Education, which might once have been de- 
fined as an endeavor to expand the intellect by the introduc- 
tion of mechanically compressed facts, should now be de- 
fined as an endeavor favorably to influence a vital process ; 
and, when so regarded, its direction should manifestly fall 
somewhat into the hands of those by whom the nature of 
vital processes has been most completely studied. In other 
words, it becomes neither more nor less than a branch of ap- 
plied physiology; and physiologists tell us with regard to it 
lliat the common processes of teaching are open to the grave 
objection tliat they constantly appeal to the lower centers of 
nervous function, which govern the memory of and the re- 
action upon sensations, rather than to those higher ones 
which are the organs of ratiocination and of volition. 
Hence a great deal which passes for education is really a deg- 
radation of the human brain to efforts below its natural 
capacities. This applies especially to book work, in which 
the memory of sounds in given sequences is often the sole 
demand of the teacher, and in which the pupil, instead of 
knowing the meaning of the sounds, often does not know 
what ' meaning ' means. As soon as the sequence of the 
sounds is forgotten, nothing remains. . . . The efforts 
of a wise teacher should always be guided with reference to 
the position and surroundings of a child at home, and should 
seek to supplement the deficiencies of home training and ex- 
ample. Among the wealthier classes the floating informa- 
tion of the family circle often, though by no means always, 
both excites and gratifies a curiosity about natural phenom- 
ena; but among the poor this stimulus to mental growth is 
almost, if not entirely, wanting. An explanation of the 
physical causes of common events, such, for instance, as the 
rising of water in a pump, would usually be a revelation to 
the pupils of a Board School, and would start them upon a 
track which could hardly fail to render them more skillful 
workers in any department of industry, and which might 
even lead some of them to fortune. A wise and benevolent 
squire set on foot many years ago a school for the children 



oi his laborers, in which drawing and the elements of natu- 
ral science were carefully taught; and the result was that 
the children educated there, instead of remaining at the 
plow's tail, passed, in an astonishingly large number of cases, 
into positions of responsibility and profit." 



" Antrum." 

" What is the antrum, and why and how is it subject to 
disease?" Antrum means a "cavern." In anatomy it ap- 
plies to certain cavities in bones, the entrance to which is 
smaller than the interior. "Antrum Ilighmorionum " (so 
named from being discovered by Dr. Highmore) " is a deep 
cavity in the substance of the superior maxillary bone (the 
upper jaw) communicating with the middle meatus of the 
nose." It is lined by a prolongation of the mucous mem- 
brane which lines the cavities communicating with the nose. 
This " cavern " is situated from one eighth to three eighths 
of an inch above the extreme point of the fang of the second 
bicuspid and first molar teeth, the intervening bone being 
quite cellular. 

Disease of the antrum may occur from an injury to the 
cheek bone, or either of the teeth above named; possibly 
from some chronic affection of the nose. More frequently, 
however, it originates from one of these teeth becoming de- 
•cay^d and diseased at the root. When the peridontium (lin- 
ing membrane of the tooth's socket) or the pulp of the tooth 
becomes ulcerated, and the pus is prevented from discharg- 
ing through the pulp canal of the root, it will necessarily 
find vent in some direction; usually through the alveolar 
process and gum — forming an alveolar abscess ("gum boil "). 
Not infrequently, however, the infiammation and conse- 
quent pus find a more ready passage through the cellular 
tissue of the maxillary to the antrum. If confined to these 
parts any length of time necrosis (dead bone) follows, and 
sooner or later produces tumor or cancer. In the earlier 
stages of diseased antrum, especially when originating from 
a tooth, the treatment and Cure is simple and comparatively 
painless. It is only necessary to have an opening to the 
cavity through the alveolus and maxillary, either by extract- 
ing the diseased tooth or by an artificial aperture. This 
passage must be kept open by means of tents until the dis- 
ease is entirely eradicated and new and healthy tissue takes 
its place. The treatment consists in injecting the cavity 
with a mild antiseptic, thoroughly washing out all accumu- 
lation of decomposed substance, once or oftener every day, 
until healthy granulation is completely established. 

Just here it is important to repeat, and urge upon the 
community, parents especially, the fact that the first molars 
of the permanent teeth come in when the child is six years 
of age. Also that they are the most important in preserv- 
ing the contour of the mouth and in masticating the food. 
They are almost certain to begin to decay when the child is 
from eight to twelve years of age, and if not promptly filled 
are certain to give great pain and trouble. They should 
never be extracted while there is any possibility of saving 
them by suitable treatment and filling. Parties who have 
suffered have urged me to elucidate this subject, as a warn- 
ing to intelligent people not to procrastinate the important 
matter of preserving- the teeth. Nothing but prompt, con- 
stant, and scientific attention will save them. Procrastina- 
tion invariably increases expense and depreciates the teeth, 
health, and beauty. — A. H. Trego, D.D.8., in Western Review. 

i» I » > »i 

A New Cheap and Self-generating Disinfectant. 

Under this title Dr. John Day, of Geelong, Australia, 
recommends for use in civil and military hospitals, and also 
for the purpose of destroying the poison germs of infectious 
diseases, a disinfectant composed of one part of rectified oil 
of turpentine and seven parts of benzine, with the addition 
of five drops of oil of verbena to each ounce. 

Its purifying and disinfecting properties are due to the 
power presumed to be possessed by each of its ingredients 
of absorbing atmospheric oxygen and converting it into 
either peroxide of hydrogen or ozone. Articles of clothing, 
furniture, wall paper, carpeting, books, newspapers, letters, 
etc., may be perfectly saturated with it without receiving 
the slightest injury; and when it has once been freely used 
on any rough or porous surface, its action will be persistent 
for an almost indefinite period. This may at any time be 
readily shown by pouring a few drops of a solution of iodide 
of potassium over the material which has been disinfected, 
when the peroxide of hydrogen, which is being continually 
generated within it, will quickly liberate the iodine from its 
combination with the potassium, and give rise to dark 
brown stains. It may be applied with a brush or sponge, or 
if more convenient, as is the case with certain articles, such 
as books, newspapers, and letters, it may be simply poured 
over them until they are well soaked; they may then be 
allowed to dry, either in a warm room or in the open air. It 
is hardly necessary to say that this disinfectant should never 
be made use of in the neighborhood of fire or artificial lights 
for fear of accidents from ignition of the vapors arising both 
from the benzine and turpentine. 

* I « > » 

Gilding on Glass. 

A new process by M. Dodon is thus given by the Moniteur 
de la Geramique: Gold, chemically pure, is dissolved in aqua 
regia (1 part nitric and 3 parts hydrochloric acid). The 
solution effected, the excess of acids is evaporated on a wa- 
ter bath till crystallization of the chloride of gold takes 
place; it is then taken off and diluted with distilled water of 
such quantity as to make a solution containing 1 gramnle of 
gold to 200 cubic centimeters of liquid; a solution of caus- 



tic soda is then added until the liquid exhibits an alkaline 
reaction. The solution of gold is now ready for reduction. 
As a reducing agent an alcoholic solution of common illu- 
minating gas is used. This is prepared by simply attaching 
a rubber tube to a gas jet and passing the current of gas f oi 
about an hour through a quart of alcohol. This liquid 
(which should be kept in a closed vessel) is added in quanti- 
ties of from two to three cubic centimeters to 200 cubic cen- 
timeters of the alkaline solution of gold before mentioned; 
the liquid soon begins to turn to a dark green color, and at 
length produces the metallic layer of gold of known reflect- 
ing power. 

As an improvement on the process, as well as for conven- 
ience in executing it, there may be added to the alcoholic 
solution of gas an equal quantity of glycerin (28° to 30° 
Baume) previously diluted with its own volume of distilled 
water. 

If the gold employed is an alloy, the foreign metals must 
in all cases be first removed; and especially the least traces 
of silver, because the very smallest quantity of this metal to- 
tally prevents the regular and uniform deposition of the 
gold. 

The bath thus once prepared, it is proposed as a method 
of gilding mirrors, but also for all the articles of various 
branches of industry where this process of gilding could be 
used with success and to advantage, such, for instance, as 
boxes, necklace beads, candlesticks, glass ornaments, frames 
of table mirrors, cups, saucers, spoons, lanterns, and reflect- 
ors, and for objects generally in glass or crystal that are 
capable of being completely gilded. 

» 1 » > » 

ICES AND ICE CBEAKS. 
What are termed ices consist simply of the juices of fruits 
sweetened with sugar sirup and then frozen, like ice cream. 
It is stated that the best ices are made by first cooking the 
sugar into the form of a sirup, having a strength of 30°. 
The fruit juices are strained tlirough a sieve and then added, 
with a little water and the whites of a few eggs, to the pre- 
pared sirup. The final mixture should have a consistence 
of 22°. It is then frozen in the usual way. 

To make the best ice cream it is necessary that the cream 
should be of the best quality; and the utensils in which it is 
made must be absolutely clean. 

With every quart of the cream mix six ounces best pul- 
verized white sugar, a very little vanilla bean, and the white 
of one egg. The latter imparts a smoothness and delicacy 
to the cream that cannot otherwise be obtained. The pre- 
pared mixture is then to be stirred in the freezer until it is 
entirely congealed. 

Those who desire first rate ices or cream should follow 
these directions carefully, and avoid the use of corn starch 
or other thickeners. Instead of vanilla as a flavor for the 
cream, atriflingamount of any desired flavoringsirup or juice 
may be used, as strawberry, pineapple, orange, lemon, etc. 



Density of Population and Health. 

At a general conference of British architects, a few weeks 
ago, the general building regulations of the United King- 
dom were discussed at length. Among the points brought 
out were these: 1. That the experience of what are called 
model lodging houses, such as the Peabody buildings in 
London and other large towns, combined with that of bar- 
racks, workhouses, and schools, furnishes abundant evidence 
that what is termed density of population is not so detri- 
mental physically as has been hastily assumed; because in 
such buildings as are referred to the rate of mortality is much 
less, with a density of 1,500 persons to the acre, than it is in 
ordinary small houses, with a density of onl}' 250 to the acre. 
2. That the health of a community is much more depend- 
ent upon food, clothing, and personal habits than upon the 
arrangement and construction of dwellings or workshops; 
for however perfect may be the arrangement and construc- 
tion, they may be entirely neutralized if the food is bad, the 
clothing deficient, and the personal habits filthy. 

The unsanitary conditions of densely populated districts 
in this city seem to be chiefly due to the fact that the houses 
of the inhabitants were not originally intended for those 
who have come to live in them. With dwellings properly 
constructed for multiple tenancy, properly policed, two or 
three times as many people to the acre could be healthfully 
accommodated. 



Improvement In Electro-magnets. 

M. Ernest Bisson, in a recent session of the Academy of 
Sciences, at Paris, announced that he had invented a new 
method of rolling the wire on the bobbins of electro-mag- 
nets. His method (which he has patented) is thus described: 
At the end of every row he carries the wire back in a straight 
line to its point of departure, in order to recommence the 
rolling from the same side as in the preceding rows. He 
states that he has thus obtained very remarkable results. 
With the same core of soft iron, the same pile, and the same 
quantity of the same wire wound in the old way or accord- 
ing to the new me.thod, he finds an advantage of a third (that 
is, half more) in favor of his invention. His first experi- 
ments were made on bobbins of small size; but he has re- 
peated them upon a core of iron about 22 inches long, cov- 
ered with 35 lbs. of wire measuring over 2,000 feet, and has 
ascertained that the magnetism obtained opposed a resistance 
represented by 3 when the wire is wound in the way he de- 
scribes, and by 2 when it is wound in the old way. What- 
ever be the cause of the phenomenon, there is no doubt 
about the fact, which is easy to ascertain. 
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THE MANUFACTUBE OF INDIA BUBBEB. 

An industry is easiest created, and progresses best, with 
cheap raw materlaj and high price of manufactured pro- 
duct; but as processes improve and applications increase, 
the raw material becomes dearer and the linished goods 
bring less price. Competition aids to injure the industry 
when it seeks modes of adulteration or lowering the grade. 
If consumers know something about the manufacture and 
about these adulterations, they can aid in keeping up the 
grade of the product. The India rubber business has rapid- 
ly run down. At first the raw material was very cheap, and 
the product six times as high, weight for weight. Now the 
finished material sells at about the same price per pound as 
the main ingredient, often much lower! Unscrupulous 
makers, knowing that consumers knew nothing about the 
material or its manufacture, endeavored to keep up the den- 
sity of the products at the expense of their other qualities. 
Purchasers would have heavy goods, and they got them 
with a vengeance. The following par- 
agraphs will aid the consumer to dis- 
tinguish, and the reputable manufac- 
turer to sell, good grades of manufac 
tured caoutchouc. 

Caoutchouc is an elastic gum, com 
posed of hydrogen and rai'bon. It 
forms as a milky juice, exuding from 
incisions made in certain varieties of 
trees growing in nearly all intertropi- 
cal regions. After partial drying, this 
juice is sent to us in the shape of pears, 
balls, slabs, blocks, etc., containing a 
large proportion of water, and gener- 
ally much foreign matter, as earth, 
wood, resin, etc.. 

Crude caoutchouc comes to our fac- 
tories in different shapes; each country 
producing it having its peculiar man- 
ner of gathering, drying and shipping, 

Our engraving shows the manner of 
gathering and drying rubber in the 
province of Para, in Brazil. The tree 
is tapped in the morning, and during 
the day a gill of fluid is received in a 
clay cup placed at each incision in the 
trunk; this, when full, is turned into a 
jar, and is ready to be poured over a 
pattern of clay or a wooden last cov- 
ered with clay, the form of which it 
takes as successive layers are applied. 
Its drying and hardening are hastened 
by exposure to the heat and smoke of 
3, fire. 

The quality is more variable than the 
appearance. All India rubber, when 
perfectly freed from foreign matters, 
possesses the same physical and chemi- 
cal properties, but in varying degrees; 
the prices, on this account, varying even 
100 per cent; thus, the price of Afri- 
can gum being unity, that of Para is 2 
and even 2}^{. The African gums lose 
much in washing ; however, the differ- 
ence in the loss is far from equaling 
that in the price. 

Completely pure india rubber is solid 
and white; density '925 ; at our normal 
temperature (say 15" to 20° C.,. equal 
to 59° to 68° Fah.) it has great elastici- 
ty, which it loses below 0° C. or above 
50' C. (32° and 112° Fah.); freshly cut 
surfaces rejoin with the greatest ease. 
It is unalterable by alkalies or strongest 
acids; however, it is destroyed by boil- 
ing nitric or sulphuric acid, or by a 
cold mixture of these two. It is more 
or less soluble in turpentine, liquid 
coal oils, sulphuric ether, bisulphide of 
carbon, and all fatty bodies. 

At first, caoutchouc was manufac- 
tured and used in its normal state. It 
was cut into strips, and threads, and 
stretched into sheets; with these strips or sheets were made 
tubes and other similar objects possessing all the above men- 
tioned properties. But despite these advantages, these ob- 
jects had the undesirable property of hardening with cold 
and softening with heat, which greatly hindered the employ- 
ment of caoutchouc ; and its use could never have attained 
a great development if the discovery of " vulcanization " 
had not opened out new and unexpected avenues. 

Normal caoutchouc being very little used in the arts, it is 
important to study it in the vulcanized condition. 

The first process to which all grades of rubber are sub- 
mitted is washing, generally effected by passing through 
cast iron rollers, having different speeds, and drenched by a 
current of water. The difference of speeds produces a tear- 
ing of the rubber, and exposes all its particles in succession 
to the action of the current of water; the impurities adher- 
ing are carried away; and instead of sheets having an In- 
tegra', section, there are obtained granulated and flaky strips, 
very well , suited for subsequently drying out not only the 
washing water but that contained in the gum on its arrival. 

Drying is done in chambers heated to 30° to 50° C. (68° to 
X13° Fah.), according to the gum. The loss from washing 



and drying (it is very important that the latter be complete) 
is at least 12 per cent for " dry and fine " Para gums, 18 to 
25 per cent for medium grades, 30 to 48 per cent for inferior 
grades. 

The preparation is continued by grinding and kneading, 
which can be done by passing the gum alone through pow- 
erful crushers, or by passing it, mixed with solvents (as ben- 
zine or bisulphide of carbon), through less powerful appara- 
tus. 

These grindings and kneadings have a double purpose; 
they increase the adhesive qualities of the natural gum, ii-.-A 
bring it into the semi-pasty state necessary to its rolling out 
into sheets or its application to fabrics. 

The making into sheets is done either by huge calender 
rolls heated by steam or by spreading or stretching ma- 
chines. 

Sheets of pure rubber or of rubber-coated fabric are the 
starting point of nearly all manufactured objects, such as 
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vulcanized threads, clothing, belts, hose and tubing, valves, 
toys, etc. These are vulcanized after being made up, and 
are then put into the market. 

If a certain proportion of flowers of sulphur be intimate- 
ly mixed with well washed, dried, and kneaded rubber, and 
the mixture be placed under such conditions as to lead to 
the crystallization of the .sulphur, there is effected a com- 
plete transformation. The soft and little tenacious product 
becomes elastic and tenacious; it was adhesive, sticking 
easily to itself, and dissolving readily in essences, and now 
it is no longer coherent when freshly cut, and is completely 
insoluble in all known menstruums. From being hardened 
by cold and softened by heat, it preserves its elasticity from 
the lowest temperatures almost to its point of decomposi- 
tion, or about 180* C. (356° Fah.). 

Caoutchouc thus transformed has received the name of 
" vulcanized "rubber,* and the term vulcanization is applied 
to the time during which this remarkable change takes 
place. 

Does vulcanizing cause a Chemical combination between 
the sulphur a.-.d the caoutchouc, or a re the properties which 
* Goodjear at first used the word " metallized." 



it communicates to the gum simply the result of the inter- 
position and the crystallization of the sulphur in its pores? 
It seems necessary to suppose both cases in explaining all 
the facts pending and subsequent to vulcanization. 

When the vulcanized objects are not over 0015 millime- 
ter in thickness, vulcanization can take place at the same 
time with the introduction of the sulphur; it sufficing to 
plunge the objects in a solvent of caoutchouc, susceptible of 
being mixed with a sulphur compound which decomposes 
easily and liberates free sulphur, such as a mixture of bi- 
chloride of sulphur and sulphide of carbon, or of benzine 
and bisulphide of hydrogen. During immersion, the sol- 
vent swells the rubber and penetrates into its pores, carrying 
with it the sulphur compound; the object is withdrawn very 
soon and the solvent evaporated, resulting in the abandon- 
ment and crystallization of the sulphur. 

Another method consists in exposing the object to be vul- 
canized in a bath of melted sulphur at about 125° to 150° C. 
(257° to 302° Fah.). These two processes 
have the disadvantage of being inap- 
plicable to thick objects; furthermore, 
their execution is delicate, demanding 
great skill. They are thus little em- 
ployed and of insignificant importance 
compared with that consisting in the 
introduction of sulphur and mixing it 
mechanically during the kneading 
which the gum must undergo in any 
case. This does not in theleast interfere 
with the making of the sheets or other 
objects, which are then placed either 
in a heater tightly closed and kept at a 
high temperature, by steam or hot air; 
or in liquid baths at a temperature of 
112° C.(say 234° Fah.), the melting point 
of sulphur. 

For a given quantity of caoutchouc 
there are three variable elements : the 
quantity of sulphur, the temperatui-e 
of vulcanization, and its duration. 

The action of the sulphur upon the 
rubber not causing a definite combina- 
tion (if indeed there be any actual com- 
bination), one cannot, in the present 
state of the art, give precise rules for 
the relation of these three variables; 
one can only say, in general terms, that 
there must be (1) the least possible 
quantity of sulphur, (2) the tempera- 
ture be as little as practicable above 
the melting point of sulphur, and (3) 
the vulcanization must be as prolonged 
as practical manufacture permits. 

It is no less difHcult to point out the 
characteristics enabling one to recog- 
nize, when the operation is concluded, 
whether the object be well or badly vul- 
canized. Long experience gives certain 
indefinable tests or indications; how- 
ever, although very important, these do 
not afford the exact certainty which the 
importance of the subject renders so 
desirable. 

Vulcanizing, the crowning point of 
the manufacture, is also the most deli- 
cate and serious. Done under good 
conditions, all other things being equal, 
it gives an object its maximum of good 
qualities. Badly done, it gives them 
the same qualities for a short time, af- 
ter which they quickly disappear; and 
before long the rubber loses its elastici- 
ty, becomes hard and brittle, and cracks 
and splits with the least little tliinp-. 
Badly vulcanized rubber goods lose all 
merchantable value, and are fit only to 
be ground up and mixed as so much 
inert matter (often hurtful matter) in 
other manufactured objects. 

The discovery of the influence of 
sulphur on normal rubber was due to 
chance, which was also, for a long time, the only guide of 
the first manufacturers. Afterward, for each kind of rub- 
ber, there were combined, in every possible manner, the 
three variables of sulphur, temperature, and time. Speci- 
mens were made and carefully kept and examined after sev- 
eral years, this examination showing what were the combi- 
nations best adapted to practical use. 

If, on the one hand, one thinks of the numerous grades 
and qualities of the crude gum, and on the other one figures 
up all the combinations which can be given to the three va- 
riables, one will understand the multiplicity of the prepara- 
tions of india rubber, and also the secrecy with which the 
manufacture is still surrounded, each maker naturally guard- 
ing the happy combinations which he has discovered. 

The gum, during the grindings and kneadings preceding 
its moulding or spreading, can receive, besides the sulphur 
necessary to its vulcanization, other and very widely differ- 
ing additions. The employment of these additions has been 
caused by the necessities of manufacture and by the aid 
which adulteration gave in lowering the price. 

For the latter purpose, there is generally used old ground 
up vulcanized rubber. This worthless debris is ground to 
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fine pulp, and can be mixed with normal gum in indefinite 
proportions. It defies the test of specific gravity and the 
most minute analysis, and permits the manufacturers to say 
that they " use only pure rubber;" while it really lowers 
the elasticity and tenacity of the goods, in proportion as it 
is used. It has been endeavored to lessen the bad effect of 
its addition by attempts at devulcanizing it, that is, at mul- 
tiplying the effect of the sulphur and bringing the material 
back to the normal state; but notwithstanding the most 
earnest efforts and researches, the result has not been com- 
pletely obtained. The gum has been decomposed and then 
given an adulterant with a value a little greater than purified 
mineral bitumens; but it has not been devulcanized, and, 
whatever its condition, the material still remains only the 
most easily employed adulterant of pure caoutchouc, and 
consequently the greatest enemy of pure fabrications. 

The foreign matters generally employed are earthy or me- 
tallic salts. They are either inert, that is, exercising, at the 
temperature of vulcanizing, no chemical action upon the mix- 
ture of sulphur and gum; or they are active, that is, form- 
ing sulphides In the pores of the raw goods, and at the tem- 
perature named. 

Inert materials are introduced either to give colors more 
pleasing than the natural one (in which case zinc white, 
lampblack, vermilion, etc., are used), or to reduce the too 
great elasticity of the pure material (for this purpose pow- 
dered chalk, talc, kaolin, etc., answer). 

Active materials are to facilitate vulcanization, and are 
principally employed when the rubber is to be applied to 
preserve or join tissues. The combination of these active 
materials with proportions of sulphur and of gum effects 
in the mass a disengagement of heat, which simplifies the 
work due to vulcanization and permits of lessening the tem- 
perature and duration, which are highly conducive to the 
longest possible duration of the prepared tissues. Lead 
salts being cheap, and having a great affinity for sulphur, 
are given the preference. Lime and calcined magnesia an- 
swer well, but can be added in but 'small proportions, their 
principal r61e being to prevent the holes or cracks produced 
by the sulphur vapor in certain combinations containing a 
large proportion of admixture, or in pure preparations that 
are too much worked; 

There are employed certain undefined polysulphides, so 
prepared as to contain free sulphur precipitated at the time 
of their formation. Of these we might mention sulphide of 
antimony, which gives that preparation of caoutchouc known 
as mineralized ; also the analogous supersulphides of lead. 
These salts are diiflcult and expensive to make, and their 
high price prevents their use in making goods of secondary 
importance. 



ASTRONOMICAL NOTES. 

BT BEELIN H. WBIQHT. 

Pbnn Yan, N. Y., Saturday, August 17, 1878. 
The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, being 
for the date given in the caption when not otherwise stated. 



H.M. 

Mercurysets 744eve. 

Venus rises 2 56 mo. 

Jupiter in mericliail* lOSleve. 



H.M. 

Saturn rises 8 30 eve. 

Saturn in meridian 2 29 mo. 

Neptune rises 9 59 eve. 



FIRST MAGNITUDE STAKS. 



Re^ulus invisible. 

Spica sets 8 57 eve. 

Arcturus sets 11 37 eve. 

Antares sets 10 56 eve. 

Vega in meridian 8 48 eve. 

Altair in meridian 9 59 eve. 

Deneb in meridian 10 52 eve. 

Fomalhaat rises 906eve. 



Alpheratz rises 6 26 eve. 

Algol (var.) rises 8 06 eve. 

7 stars (Pleiades) rise 1026 eve. 

Aldebaran rises 11 45 eve. 

Capella rises 9 12 eve. 

Rigel rises 1 55 mo. 

Betelgeuse rises 1 41 mo. 

Sirius rises 3 57 mo. 

Procyon rises 3 31 mo. 

BEMARKS. 

Venus is in the constellation Qemini, about 2° from its 
eastern boundary, and exactly in the earth's path, being at 
her ascending node. Jupiter is in the head of the Goat; and 
a line drawn from a Capricorni (a quintuple star) through 
(3 Capricorni, and produced 5°, will pass through Jupiter and 
form an arc of 8°. A most interesting occurrence may be 
witnessed by watching Jupiter's satellites on the evening of 
August 15. At llh. 23m. evening the fourth satellite ap- 
pears at Jupiter's eastern limb, having been occulted, con- 
tinues moving eastward for twenty-seven minutes, and then 
disappears in Jupiter's shadow, not to emerge until after he 
has set. At the above mentioned time the first satellite is 
very near inferior, geocentric conjunction, and is therefore 
making a transit, having disappeared at lOh. 49m. evening, 
and reappearing at Ih. 9m. morning, of the 16th; the second 
is west of Jupiter, and is moving toward the planet; and 
the third is east about twice the distance of the second, and 
moving from the planet. With a good telescope the shadow 
of the first satellite may be seen, as a dark spot, to cross 
Jupiter's western limb thirty-three minutes after it begins 
the transit referred to, and to pass off at the east thirty-three 
minutes after the satellite does. Uranus will be in conjunc- 
tion with the sun August 22. 

■ * I ■ > »i ■ — 

The Undeveloped Regions of the Southwest. 

An argument for the Texas Pacific Railroad dwells at 
great length upon the vast extent of territory to be devel- 
oped by the road. All of Western Texas, all of New Mex- 
ico, Arizona, Southern Nevada, Southern Utah, and a large 
portion of Northwestern Mexico would be tributary to the 
road, an area of about half a million square miles in extent. 
The part within our own national bounds is equal in size to 
Germany and France combined, or enough to make ten 



States the size of New York, in all of which there is not a 
single mile of railway. The assertion that there was not 
enough arable land left in all the region to make a good sized 
county in Wisconsin was resented as a libel ; a large part was 
unquestionably sterile, yet there remained a very consider- 
able area of the highest fertility. The valleys of New Mex- 
ico, Arizona, and the bordering States of Mexico are exceed- 
ingly productive, when irrigated or where the supply of 
moisture is sufficient. The wheat is equal to that of Califor- 
nia. Corn is a staple product, and in some parts two crops 
a year can be grown. Oats, barley, rye, peas, beans, and 
other food crops grow well and are very productive. Ac- 
i cording to locality, the peach, nectarine, apricot, plum, pear, 
and grape do well; oranges, lemons, olives, mangoes, ba- 
nanas, and pine apples flourish ; and sweet potatoes, rice, 
sugar cane, tobacco, cotton, coffee, cocoa, and indigo grow 
to perfection. Here too is one of the best wool growing re- 
gions of the Union; winter feeding is almost wholly unnec- 
essary, and the pure dry atmosphere forms a perfect indem- 
nity against foot rot and like diseases. The mining interests 
that would be developed by the road are admittedly very 
great. Our relations with Mexico and with the Southern In- 
dians would be very much improved by the influence of 
the road. Areas along the Union Pacific, previously sup- 
posed to be beyond redemption, now bear abundant crops; 
a like effect Would follow the building of the Southern road. 
Already settlements in anticipation have preceded the con- 
struction of the road in Texas. Complete it, and intelli- 
gence, science, and energy will bring into action dormant 
power now useless and almost unknown. 

i< < » > » 

Ne\r Engineering Inventions. 
Henry Exall, of Richmond, Va., has patented an Endless 
Chain Propeller, in which two endless chain propellers, 
moving around sprocket wheels, are arranged to run in open 
channels beneath the boat upon opposite si^es of the keel, 
and propel the boat by securing a decided anchorage in the 
water. The main points of novelty are in the construction 
of the chain propellers, each of which is made of rod sec- 
tions carrying midway between their jointed ends rigid disk 
paddles, the jointed ends being coupled by a shell which 
forms with nuts on the ends of the rods a double ball and 
socket joint, and also affords a hold for the grabs of the 
sprocket wheel. By inclosing the return chain box and sup- 
plying it with suitable pipes the current of air produced 
therein is utilized for purposes of ventilation. A vessel em- 
bodying the improvements is, we are told, being built at 
Richmond, Va. 

John Paul, of La Crosse, Wis. , has patented an improved 
Log Slide or log way employed in a sawmill for drawing up 
logs. The invention consists in an improved form of the 
slide and a novel construction of the links of an endless 
chain serving as a log carrier, whereby the operation of 
drawing the logs up the slide is greatly facilitated, and the 
labor considerably lessened. 

Edward Huber, John C. Titus, Edward Durf ee, and James 
F. Swinnerton have patented a Portable Engine. The ob- 
jects of this invention are to lessen the bulk or size and 
thereby reduce the weight of the engine, as compared with 
others of its class; also to obviate the danger of injury to 
flues or flue sheet, and the labor, delay, and expense incident 
to repair of the same. The engine possesses several other novel 
features, which cannot be properly described without an en- 
graving. 

Charles E. Clark, of Rochester, N. H., has patented an 
improved Hose Pipe and Nozzle, which is made in straight 
sections of different diameter, and provided with an inwardly 
projecting annular edge at the inner end of each section, the 
object being to reduce the friction between the water and in- 
ner surface of the pipe and nozzle by dispensing with taper- 
ing surfaces and causing a portion of the water to act as a 
guide or friction surface for the stream passing through the 
nozzle. 

Walter Dawson, of Scranton, Pa., has patented an im- 
proved Feed- water Heater for Locomotives,in which the sur- 
plus steam is conducted from the boiler and discharged into 
the tender through a pipe suitably arranged for the purpose, 
thereby effecting a considerable economy of fuel by heating 
the water preparatory to its entering the boiler by means of 
the surplus steam which is not required for working the 

engine. 

■ ^ < > > ♦ ' — ■ 

Earthquakes and Eruptions. 

The year 1878 has already seen more than its fair share of 
disastrous earthquakes and similar phenomena. There are 
slight tremhUmenU de terre in one part or another of the 
earth's surface about once in three days, but it is only oc- 
casionally that serious outbursts occur which overwhelm 
cities, swallow up whole islands, or raise up the bed of the 
sea from a fathomless depth to a dangerous shoal. During 
the first half of the present year, however, the intensity of 
the shocks of earthquake and of volcanic eruptions has un- 
doubtedly been on the increase, and if this continues the 
thousandth anniversary of the destruction of Herculaneum 
and Pompeii, which will occur next year, will be celebrated 
in an appropriate, if an undesirable, manner, by the forces 
of nature itself. This activity has developed itself since 
June, 1877. 

In the whole of 1877 there occurred, according to the com- 
pilations of Professor Fuchs, 109 recorded earthquakes, 
though from our own observations we believe the number 
to have been somewhat larger. In the three months of 
June, July, and August there were only 11 earthquakes; 



while 34 occurred in September, October, and November, 
and the rest in the previous six months back to December 1, 
1876. As usual, the most violent of these phenomena were 
those occurring in South America. The damage done to 
Iquique, Valparaiso, Lima, and other cities by the outbreak 
of May 9, 1877, was enormous, the vibrations recurring with 
startling rapidity, and lasting over several days. A few days 
later a submarine volcanic eruption occurred off the coast 
of Peru, which also did great damage to shipping. The 
effects of these disturbances were felt in all parts of the 
Pacific. During the year, several minor earthquakes.though 
of unusual intensity for the part of the world in which they 
were felt, occurred in Europe. Those of April 4, May 2, 
and October 8 in Switzerland, and of November 1 and 4 and 
December 22 at Lisbon, were the most alarming. Fortu- 
nately, little or no serious damage was done. 

The volcanoes of Europe were unusually inactive during the 
year, but in South America, in Japan, and in the Pacific gen- 
erally, the year was marked by several very violent volcanic 
explosions. The frequency with which outbreaks of this na- 
ture were observed in the open sea was a peculiarity of the 
year. Thus in February a very remarkable eruption oc- 
curred in the seas surrounding the Sandwich Islands, ten 
days after a violent outburst of the crater of Mauna Loa, on 
the mainland of the group, and a few weeks before another 
most remarkable outflow of lava from the celebrated lava 
lake of Kilauea. Here vast jets of liquid lava were ejected 
to a great height through the hardcrustof the solidifying lava 
of the lake, which had lain undisturbed for many yearsi 
Much more serious was the eruption of Mount Cotopaxi in 
June, accompanied by terrible showers of ashes, dust, and 
mud, which were carried by the wind far and wide over the 
country, devastating the fair lands and destroying hundreds 
of lives. The insular volcano of Ooshima, in Japan, broke 
out in flames and burning lava on January 4, and continued 
in violent action till the first week in February, causing, 
in combination with the earthquakes which accompanied it, 
a disastrous loss of life. 

Among the more noteworthy events of the year was the 
eruption of a new volcano in a district hitherto supposed to 
be free from volcanic disturbance — namely, on June 11, in a 
new crater near the Colorado river, California. About the 
same time an earthquake was felt in Canada. The sub- 
mergence of several islands in the great archipelago lying 
between the Malay Peninsula and Australia, the upheaval 
of new lands in the same district, and the observance of the 
effects of volcanic phenomena in the deep waters of the 
South Atlantic, and where the sea is some 20,000 feet deep, 
would have been sufficient of themselves to mark the past 
year as an uncommon period of strange volcanic phenomena. 
As already hinted, however, we believe that the current 
twelve months will, unless a sudden cessation of activity 
occurs, prove to be even more prolific of such events than 
any of its recent predecessors. — London Times. 



India as a Wheat Producer, 

The amount of wheat sent from India to England in 1877 
has given rise to the belief that within a few years England 
would be practically independent of America with regard 
to this element of her food supply. The Madras Mail dis- 
putes the proposition, alleging that " the fact is, India ex- 
ports not because she has a surplus, but because the people 
are too poor to retain the food now exported. Were the 
people able to afford it, every pound of grain produced 
would be eaten. A very large proportion of the inhabitants 
of this presidency do not know what a really hearty and 
satisfactory meal is from year's end to year's end. In Mad* 
ras the cultivators have to pay £4,500,000 annually in th(7 
shape of rent, and must sell their grain to get the cash 
needed to give to the tax-collector. Again, much of the 
grain exported goes to pay for the scanty clothing of the 
people, for the cotton fabrics worn are mainly of Lanca- 
shire weaving. As regards the wheat trade from the north- 
west provinces, it is clear that the greSt export for a time 
was due to the people parting with their usual reserve. 
What has been the result? Why, as the effect of the failure 
of a single harvest. Sir George Couper has had to encounter 
not merely scarcity, but actual famine." 



liabor In Ireland. 

The United States Consuls at Dublin and Cork have for- 
warded to the Department of State specific information 
with regard to rates of wages in Ireland. The former re- 
ports that the skilled mechanic gets per day 6s. 6d., and the 
unskilled mechanic receives 17s. 6d. per week. Agricultu 
ral laborers are paid per day from Is. 2d. to 2s. 6d. perma 
nent, and from 2s. 6d. to 3s. 6d. in the busy season, the 
rate of wages varying very much according to locality and 
season. Near large towns the rate is much higher than in 
the country districts; also, in spring and harvest the rate is 
higher than at other seasons. 

The Consul at Cork reports that agricultural laborers get 
48 cents a day; coal heavers, machinists, gas fitters, and 
bakers, $1.09; masons, shoemakers, painters, and joiners, 
$1.21. On public works, laborers earn from 48 to 60 cents a 
day. On the railways conductors receive $4.88 to $7.29 per 
week; engineers, $1.21 to $1.70 per day. Last summer the 
railway employes struck for an advance, but failed. The 
cost of living to the laborer and the mechanic is about |85 
per annum. Trade is much depressed, with many failures. 
Wages and cost of living have increased about one sixth 
since 1873. 
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The Charge for Insertion under this head is On£ Dollar 
a line for each insertion ; about dght words to a line. 
Advertisements must be received at jmbli^ation office 
as early as Thursday morning to appear in next issue. 



Lubricene.— A Lubricating Material in the form of a 
Grease. Oae pound equal to two gallons of sperm oil. 
R. J. Chard, New York. 

ForPower&Economy,Alcott's Turbine,Mt.Holly,N.J. 

Foundry and Machine Shop, in live Weetera town, 
for sale cheap. Address Box 275. Winona. Minn. 

Fan Blowers Cheap. IJnadilla (N.Y.) Machine Works. 

Bolt Forging Machine & Power Hammers a specialty, 
bend for circulars. Foisaith & Co., Manchester, N. H. 

Howard Patent Safety Elevators. Ho wardlron Works, 
Buffalo. N. Y. 

A Lee Moulding Machine, second-hand, but as good 
as new. cost $800, will be sold for $500, including a lot of 
cutters that cost over 1150. I. N.Keyes, Worcester. Mass. 

Catalogue of Scientific Books. Mailed free on applica- 
tion. E. & F. N- Spon, 446 Broome St., New York. 

Wanted.— A good second-hand or new Bolt Heading 
Machine, with latest improvements. Address Frick & 
Co^ Waynesboro, Franklin Co ., Pa. 

Wanted.— A Combined Power Punch and Shears for 
light work. 209 West 33d St., New York. 

For the most durable and economical Paint for cars, 
roof s, bridges, iron, brick and wooden buildings, address 
Pittsburg Iron Paint Company, Pittsburg, Pa. 

Improved Steel Castings ; stiff and durable ; as soft 
and easily worked as wrought iron ; tensile strength not 
less than 65,0001bs. to sq. in. Circulars free. Pittsburg 
Steel Casting Company, Pittsburg, Pa. 

J. C. Hoadley, Consulting Engineer and Mechanical 
and Scientific Expert, Lawrence, Mass. 

For Town and Village use, comb'd Hand Fire Engine 
& Hose Carriage, $350. Forsaitk& Co., Manchester, N. H. 

Boilers ready for shipment, new and 3d hand. For a 
good boHer. send to Hilles & Jones, Wilmington, Del. 
Best Steam Pipe & Boiler Covering. P.Carey, Dayton, O. 
Foot Lathes, Fret Saws, 6c., 90 pp. E.Brown, Lowell, Ms. 

Sperm Oil, Pure. Wm. F.Nye, New Bedford, Mass. 

Power & Foot Presses, Ferracute Co., Bridgeton. N. J. 

Punching Presses, Drop Hammers, and Dies for work- 
ing Metals, etc. The Stiles & Parker Press Co., Middle- 
town, Conn. 

Alcott's Turbine received the Centennial Medal. 

All kinds of Saws will cut Smooth and True by filing 
them with our New Machine, price $2.50. Illustrated 
Circular free . E. Roth & Bro ., New Oxford, Pa. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co . , 470 Grand St., N. Y . 

Nickel Plating.— A white deposit guaranteed by using 
our material. Condit,Hanson & Van Winkle,Newarli,N. J. 

Cheap but Good. The *' Roberts Engine," see cut 
in this paper, June 1st, 1878. Also horizontal and 
vertical engines and boilers. E. E. Roberts, 107 Lib- 
erty St., N. Y. 

The Cameron Steam Pump mounted in Phosphor 
Bronze is an indestructible machine. See ad. back page. 

1,000 2d hand machines for sale. Send stamp for de- 
scriptive price list. Forsaith & Co., Manchester, N. H. 

Presses, Dies, and Tools for workingSheet Metals, etc. 
Fruit and other Can Tools. Bliss & Williams, Brooklyn, 
N. Y., and Paris Exposition, 1878. 

Manufacturers of Improved Goods who desire to build 
up a lucrative foreign trade, will do well to insert a well 
displayed advertisement in the Scientific American 
Export Edition. This paper has a very large foreign 
circulation. 

Band Saws, $100; Scroll Saws, $75; Planers, $150; 
Universal Wood Workers and Hand Planers, 1150, and 
upwards. Bentel, Margcdant & Co., Hamilton, Ohio. 

Patent Wood-working Machinery, Band Saws, Scroll 
Saws, Fiiezers, etc. Cordesraan, Egan & Co-, Cincin'tl, O. 

Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. 

Improved Wood-wor king Machinery made by Walker 
Bros., 73 and 75 Laurel St., Philadelphia, Pa. 

Dead Pulleys, that stop the runnisg of Loose Pulleys 
and Belts, taking the strain from Line Shaft when Ma- 
chine is not in use. Taper Sleeve Pulley Works, Erie, Pa. 

North's Lathe Dog. 347 N. 4th St . , Philadelphia, Pa. 

Boilers & Engines cheap. Lovegrove & Co., Phila.,Pa. 

Bound Volumes of the Scientific American.— I will 
sell bound volumes 4. 10. 11, 12, 13, 16, 28, and 32, New Se- 
ries, for $1 each, to be sent by express. Address John 
Edwards, P. O. Box 773,New York. 

For Solid Wrought Iron Beams, etc., see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

Pulverizing Mills for all hard substance and grinding 
purposes. Walker Bros. & Co., 23d and Wood St., Phila. 

Best Turbine Water Wheel, Alcott's, Mt. Holly, N. J. 




NEW BOOKS AND PUBLICATIONS. 

The Sale and Introduction of Patents, 
AND Patentees' Directory. By Jas. 
H. Edwards. Published by the Keystone 
Publishing Co., 326 Penn avenue, Pitts- 
burg, Pii. 
This volume contains practical advice designed to as- 
sist inventors in disposing of their patents by instruct- 
ing them how to place the same before the public. The 
author seems to have had considerable experience in 
the business, and details what he thinks ought to be 
done with great minuteness. He undertakes a difficult 
task, however, when he assumes to lay down rules 
whichare presumably applicable to all inventions. Few 
new devices,we imagine, are sold by personal canvassing 
in an unlmown field, on the part of the inventor, book 
agent fashion, and we disagree with the writer in the 
apparent assumption that people who have no immedi- 
ate need for new inventions can be talked into a con- 
viction to the contrary. We have always advised in- 
ventors to attend to their own business and make their 
own disposals; and we know that the cheapest and best 
mode of introducing inventions is through the columns 
of this journal. Beyond this the subject is a matter for 
judgment and business tact, depending greatly upon 
special circumstances, under many of which the advice 
fn this volume, in common with the lists of business 
houses given, may prove of utility. 



(I) W. & B. ask how to turn and polish 

glass in a lathe, such as lens for microscopes, etc. A. 
Turn two pieces of brass, one concave and the other 
convex. Grind one into the other until they become 
I spherical. Cement a small disk of glass to the end of 
a stick and shape it roughly on a common grindstone, 
then as the concave brass piece is revolved grind the 
glass in it, applying emery and water. The glass must 
be moved around to prevent scratching, and as it takes 
the proper form fineremery mnstbeapplied. When at 
last the surface is semi-polished and free from scratches, 
the concave brass surface may be covered with rosin 
and pitch equal parts. This must be shaped while 
warm, and as the lathe revolves, by means of the con- 
vex brass, which is wet to prevent adhesion. The lens 
may now be finished in the pitch form by applying a 
thin paste of rouge and water. 

(3) P. — You do not send sufficient data. 

Consult Trautwine's "Engineer's Pocket Book," or 
Boiler's treatise on " Highway Bridges." 

(3) A. S. asks what amount of bluestone 
it takes for one cell of gravity battery. A. Two lbs. 

(4) A. L. asks which of the three kingdoms, 

namely, animal, vegetable, or mineral, can water most 
properly be said to belong If not belonging to any, 
to which kingdom does it most approximate? A. It 
may be classified with the last named. 

(5) M. E. R. asks for a good, durable and 
cheap brown wash for outside woodwork, as fences and 
the like. A. 1. Coal tar dissolved in benzine affords a 
brown wash much used in some sections. 2. Slake half 
a bushel of lime in boiling water, strain it through a fine 
sieve, and add a peck of salt previously dissolved in 
hot water, 3 lbs. of rice boiled to a paste, and 1 lb. of 
glue softened, and dissolved in a little hot water. Then 
stir in a sufficient quantity of ocber to produce the de- 
sired color, and let the mixture stand for several days 
in a covered vessel. This wash is preferably applied 
hot> 

(6) J. A. R, asks: What is the best for- 
mula f o r making baking powder? A. Powder a nd thor- 
oughly dry separately by gentle heat X lb. tartaric acid, 
^^ lb. of pure bicarbonate of soda, and ^Ib. of potato 
farina. Mix dry, pass through a sieve, and preserve as 
much as possible from air and moisture. 

Please give me full directions for making a simple 
battery for silver plating. A. See pp. 396 (44), 92 (39) 
and 268 (45), vol. 37, and 155 (17) and 123 (1), vol. 38, Sci- 
ENTiric Amebican. 

How is soluble coffee prepared, such as is called 
" soluble coffee, made in one minute without boiling"? 
A. The soluble extract is made by concentrating or 
evaporating the strong aqueous infusion at a moderate 
heat in vacuo. 

Let me know the process for manufacturing rubber 
stamps, and what kind of rubber is used. A. See p. 
1326, Scientific American Supplement, and p. 48. cur- 
rent volume Scientific American. The strips sold by 
the rubber companies for this purpose consist of caout- 
chouc with about 6 per cent of sulphur. 

(7) E. E. P. asks: Is it possible forme to 

become a thorough pharmacopolist by self instruction? 
A. We think you should spend a year or so in a phar- 
macy. 

(8) G. A. H. asks: 1. What is the lifting 

power of 100 cubic feet hydrogen gas? A. 100 cubic 
feet of pure hydrogen is about 7 lbs. lighter than an 
equal volumeof atmospheric air under the same condi- 
tions of pressure and temperature. 2. Also, the lifting 
power of 100 cubic feet of common illuminating gas? 
A. Coal gas is about twice as heavy as hydrogen. 3. Is 
the single gas generator mentioned July 20 in Scienti- 
fic American suitable and most convenient for inflat- 
ing a baloon of 150 lbs. lifting power! A. No. 4. What 
is the proportion of water to add to the acid? A. About 
1 of acid to 5 of water. 

(9) T. L. G. asks how hydrogen and oxy- 
gen gases are separated. A. If the gases are simply 
mixed, pass the mixture slowly through a strong aque- 
ous solution of sodium pyrogallate made slightly alba- 
line by excess of the bases; the solution will absorb the 
oxygen. When in combination (0H2=water) they m ay 
be isolated by means of a strong current of electricity 
passed through the liquid between platinum electrodes; 

xygen then escapes at the anode and hydrogen at the 
cathode, so that the gases may be collected separately by 
inverting immediately over the respective poles bottles 
fllled with water to displace the air. 

(10) J. P. E. asks how to remove rust spots 
from a sword blade. A. Apply a little fine emery and 
oil, and finish with crocus and rouge. 

(II) S. D. M. asks : 1. Can steam be condensed 

fast enough to be used over and over as the agent of 
power in tbe steam engine, the injector being used to 
force the water into boiler? And if so, would it not be 
economizing fuel to use alcohol which boils at 173° Fah. 
instead of water with a boiling point of 212° Fah.? A, 
Steam is used in this way frequently in the case of en- 
gines with surface condensers. There is not generally 
any economy in the use of a liquid having a lower boil- 
ing point than water. 2. Is it necessary that the supply 
water be cold for the Giffard injector to work satisfac- 
torily? A. The injector, as made at present, will take 
hot water. 3. Do methylated spirits produce a hotter 
flame than alcohol" A. No. 4. Of the two which is the 
most expensive? A. Alcohol. 

(13) L. P. C. writes: A friend and myself 

had a dispute In regard to the circumference of the 
drive wheels of a locomotive. He claims that a loco- 
motive having wheels large in Circumference (every- 
thing else being equal) will pull the heaviest load. I 
believe a locomotive having small wheels (everything 
else being equal) will pull the heaviest load. A, The 
rule for determining the tractive force of a locomotive 
in pounds is: (Diameter of piston in inches)'' xlength of 
stroke In inches X mean pressure In cylinder in lbs. 



per square inch -:- Diameter o f driving wheel i n inches. 
From this you will setf that, other things being equal, 
the tractive force increases as the diameter of the driv- 
ing wheel diminishes . 

(13) C. & B. ask for a recipe for making the 
metal used in fusible plugs in common use in the crown 
sheet of tubular boilers. A. There are a number of 
fusible alloys, a good selection of which may be found 
in the article " Alloy," in "Knight's Dictionary." One 
of the lists is as follows: 

Melting point. 

Tin. Lead. Bismuth. Mercury. Fahrenheit scale. 



1 25 

1 10 

1 5 

1 3 

1 3 

1 1 

m 1 

3 1 

3 1 

4 1 

5 1 

6 1 

4 4 1 
3 3 1 
3 S 1 
111 
13 2 

5 3 3 
5 3 3 
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558° 
54P 
511° 

482^ 
4410 

370° 
334° 
340° 
356° 
365° 
378° 
381° 
320° 
310° 
292° 
354° 
336° 
202° 
122° 



(14) Old Reader asks: 1. What should be 

the fall per 100 feet to gravitate coal cars (contents one 
ton), length of track one half mile, empty cars to 
be hauled back to shaft by wire rope, with stationary 
engine at shaft? A. One foot or less will answer. 2. 
And would % wire rope be strong enough to handle 
trains of from 20 to 30 cars? A. It would be better to 
use 1 inch rope. 

(15) S. asks : Has an engine ever been in- 
vented that would run or was propelled by the expan- 
sive force o^ water (in the hydrostatic press, for in- 
stance^ great power may be exerted)? Has this power 
ever been utilizea in propelling an engine? If not,what 
are tbe difficulties in the way? And if it has, why has 
such a machine not come into general use? A. We un- 
derstand you to refer to water pressure engines, which 
are used to a considerable extent in localities where 
there is a suflScient head and supply of water, but 
which are not so cheap or simple as many varieties of 
water wheels. 

(16) F. A. C. writes: I am making some 
dne plaster of Paris castings, and find upon pouring 
that the metal sputters, boils up, and blows out without 
settling down into tbe mould. Will you be kind enough 
to inform me of the cause as well as the remedy for the 
same? A. Mix sand or pulverized pumice stone with 
your plaster to render it porous, and provide air vents. 
Thoroughly dry the plaster mould. You will find full 
directions fof making moulds of this kind in Scienti- 
fic American SUPPLEMEN1> No. 17. 

(17) J. W. P. asks; At what degree of heat 

would water be blowing off steam at 150°? A. The 
temperature of the water would be about 366° Fah. 

(18) L, II. B. asks: What is the fastest time 
ever made by a Mississippi steamboat? What is the 
fastest time made by Hudson river steamboat? Give 
length of largest steamer on each of above rivers. A. 
As these are all questions about which there is consid- 
erable discussion, we mustask some of our readers to 
send replies. 

(19) F. J. Q. writes: I have a small induc- 
tion coil which gives about a %" spark. I have taken 
it apart and find the wire of the secondary coil to be 
uninsulated; each layer of wire being separated from 
the rest by 3 thicknesses of paper. 1. Can I by better 
insulation produce better results? A. Yes. 3. What is 
the easiest and best way to do it? The wire is about 
No. 32, and a little over a mile long. A. It may easily 

; be covered with shellac varnish before winding. Silk 
covering, however, is the best. 

(30) W. S. writes: I am building an engine 
of the inverted cylinder type, 2 inch bore by 3J^ inch 
stroke, steam ports ^ X tV, exhaust ^ x %. I wish to 
run it from 250 to 300 revolutions per minute, with 50 
lbs. pressure. Will }4 inch copper boiler 14 inches di- 
ameCer x 3 feet 9 inches high, withflue tapering from 14 
inch at bottom to 3 inch at top, do? If not, what size 
and thickness of wrought iron? What size should 
pump be? A. We think these dimensions will answer. 
The pump plunger can be % tnchin diameter. 

(21) C. E. B. C. writes: lam running a 

saw mill, cylinder 12 in., 4 foot stroke, driving wheel 20 
feet, drum on saw mandrel 2 feet. I wish to know if 
the working capacity of the mill would be increased or 
decreased by lessening the size of the main wheel? A. 
This would decrease the capacity if the speed of the en- 
gine remained the same as before the '"hange. 

(33) O. P. asks: 1. What quantity of iron 
filings, and what proportion of sulphuric acid to water, 
are needed to produce in 2 hours 25 cubic feet of hydro- 
gen? A. 25 cubic feet of hydrogen=2-14X17-28x25, or 
about 925 grains (at 60° Fah. and 30 inches barometric 
pressure), f^ + ^^^ = Fe^SO^ + 2H. ^j^^^^ 2 : 56 = 

925: a!^3 1bs. (nearly) of iron; and 2 : 96 = 935: y=about 
6}4 lbs. of sulphuric acid (speciflc gravity 1'8). The 
acid must be diluted with 5 or 6 volumes of water for 
use. 2. Will this hydrogen be adapted for feeding a re- 
tort gas stove? A. Not very well. 

(33) "Inquisitive" writes : 1. Having tried 
to make a battery as described in the July 29, 1876, num- 
ber of the Scientific American, I failed. I did as was 
described. Will you give me a little information as to 
it? Is there a wire inside the cylinder, and is it coiled? 
Whatkindof zinc should I use? A. The cylinder is solid 
cast zinc. 2. The first one I made I left it over night, 
and in the morning the cylinder was all ate up. Can 
you give me the reason? A. Your paper diaphragm 
must have been defective. 

(34) L. S. asks what size of hot rolled iron 
to use for a countershaft making 425 revolutions per 
minute, driving a circular saw 24" diameter sawing live 
oak; saw making 1,200 revolutions per minute. Shaft 
bearings placed at intervals of 8'. A. 2J^ inch shaft will 

I answer. 



(35) J. D. Q. asks if there is anything bet 
ter than red lead to make up steam pipe joints. A. Wf 
believe this is as good as anything else. 

(36) J. A. H. writes: If we take a pair ol 
scales (even balanced) and place the beam in an inclinec 
position, why will it not remain so? There is not onlj 
friction to prevent, but most scale beams are so mad^ 
that by far the greater part of Ihe weight lies above th^ 
fulcrum, in which case its natural tendency when once 
out of its horizontal pocition would be to depart stil! 
farther from it. Where then is the power sufficient tc 
overcome these obstacles and to bring the beam to ite 
horizontal position? A. The center of gravity of the 
beam of a balance is always placed a little below the 
fulcrum to insure stable equilibrium. If the center ol 
gravity of the beam and the fulcrum coincide, then the 
beam when balanced will remain in any position in 
which it is placed. 

(37) W. N. asks: What is the effect of sal 
soda on iron in steam boilers, also on the incrustation? 
A. The use of soda, with frequent blowing, sometimes 
prevents the formation of scale to a considerable ex- 
tent, and does not ordinarily injure the iron. 

(38) J. W. asks for directions for water- 
proofing any kind of closely woven goods, leaving it 
flexible and coloring it brown. A. Dissolve by aid of 
heatin a gallon of water 2ozs.soap and 4 ozs. of glue. 
Saturate the fabric with this, and, after drying, treat it 
in a similar mannerwith a saturated aqueous solution 
of equal parts of alum, aluminum sulphate or acetate, 
and salt; dry at a temperature of about 80° Fah. A 
brown color may be given to the cloth in the operation 
by introducing the proper quantity of Bismarck brown 
into the second bath, or by adding a little ferrocyanide 
of potassium to the first, and a suitable quantity of cop- 
per sulphate to the last bath. 

(39) Engineer writes: Will you please work 
out an example from the following formula for finding 
the points for an " adiabatic " curve on an indicator 

diagram: x = b X ( -7 I ^*'' Where " a " represents the 
piston stroke to point of release (clearance added), and 
a', a" fl^, any other such points; "6" represents the 
absolute pressure at release, and "« " the pressure at «', 
a",a^- Data: Cylinder 22" 'x 44". Clearance 
0*0175 piston displacement. a=43-175. &=12'125. A. 

Suppose a' -21 '5875. Then — =2. To raise this to 

a' 
the ^ power : 
Log. 2 = 0*3010300 



Multiply by 



17 



Log. of 17th power of 2— 5-1176100 
Divide by 16) 5" 1 176100 

Log. of \l power of 2— 0-3198506 
Add log. — 12*125— 0-0836817 

Logarithm of pressure \ 0-4035323 

at «' f 

Corresponding number, pressure at a' — 25*324. 

(30) H. R. B. writes: I have made a strong 

extract of walnut bark (from the nut), and it seems to 
contain a kind of mucilage which prevents its ready 
absorption by the article I wish to stain with it. Can 
it be removed? A. Heat the solution gradually to about 
130° Fah., and, after cooling somewhat, add a small 
amount of aqueous solution of basic lead acetate (sub- 
acetate of lead— Goulard's water), cool, settle, and fil- 
ter. Excess of lead salts remaining in the solution may 
be removed by saturating it with hydrogen sulphide, 
again filtering and heating until the liquid ceases to 
smell of the sulphide. This removes both the gummy 
and albuminous matters. 

(31) W. J. C. asks for a process for filter- 
ing water in large quantity, say 40 barrels per day, the 
water being perfectly clear after filtered, if muddy be- 
fore. A. See pp. 229, 299 (10), 331 (10), Scientific 
American, and 1748, 472, 455, 1363, and 1384, Scientific 
American Supplement. 

(33) C. H. H. writes : At a temperature of 
80° some bands of pure rubber which I use have a tend- 
ency to adhere to a fabric. Is there a cheap method 
of treating the rubber so as to avoid this? A. See p. 48, 
Scientific American, current volume. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 

E. B.— The curious vertebra-like specimens are prob- 
ably silicified f ragmental remains of certain crinoids, 
abundant in some of the formations of the Niagara 
period. Crinoids grew on stems and had somewhat the 
form of a lily, hence have received the name of " stone 
lilies." Their cup-shaped body sent out five arms, of- 
ten branching into as many thousands, each composed 
of a hundred little bones jointed together. The stalk 
was also jointed somewhat like the vertebra of the 
spine. Additional specimens would be quite desirable 
in settling the question.— A. C. P.— It is a variety of 
black limestone or lucullite—the color is principally due 
to carbonaceous matters and iron oxide. It contains 
much alumina and silicic acid, and would probably take 
a fine polish. It does not contain notable quantities 
of phosphoric acid.— L. T.— The specimen is a tooth of 
the fossil shark Lamna texana^ described byRoemer as 
occurring in the cretaceousfaunaof Texas.— J. F. McF. 
—The residue contains Pinnularia grandis, Tabellaria 
fioccosa^ Navicula otspidata and closterium. The large 
object is bog moss. 

HINTS TO CORRESPONDENTS. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

E. R W., H., P. D., H. B., and 
others; who desire replies to inquiries, should give full 
name and address . 

Many of our correspondents make inquiries which 
cannot properly be answered in these columns. Sueh 
inquiries, if signed by initials only, are liable to be cast 
into the waste basket. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 
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[OFFICIAL.] 

INDEX OF INVENTIONS 

FOR WHICH 

liCtters Patent of the United States were 
Granted in the TVeek Ending 

June 4, 1878, 

AND EACH BEARINO THAT DATE. 

[Those marked (r) are reissued patents.] 

A complete copy of any patent in tlie annexed list, 
including both the specifications and drawings, will be 
furnished from this offlce for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn& Co., 3? Park Bow. Now Tork city. 

Amalgamator, S . L. Newberry 204,447 

Atomizer, C. Weed 234,469 

Axle box, car, J. E. Wheeler 204,641 

Axle, vehicle. G. W.Henderson 204,435 

BaK fastener, money, W. H. Sanford 204,615 

Bale tie, G. N. Beard 204.525 

Bale tie, W. Loyd 204,588 

Barrel, knock down, L. Passoo 204,600 

Barrel lining composition, A. Van Bibber 204.515 

Bath, vapor, C. A. Munro 204,500 

Bedstead, cabinet, S. C.Maine (r)l 8,270 

Bedstead, wardrobe, S . C. Maine (r) 8,269 

Beehive, J- W.Elder 204,549 

Bee hive, W. C. Brb 204,661 

Bird cages, feed and water cup for, G . Gunther. . . 204,562 

Bitstock,Q. S.BuckuB 204,416 

Blacking, waterproof , C . H . Broad 204,538 

Blind stile boring machine, B . Gather 204,534 

Blower, fireplace, S. P. Buggies 204,506 

Boiler, cast and wrought iron, F . Trump 204,461 

Boiler covering, J ■ B. &F. D. Sanner 304,455 

Book, subscription, B. W. Pierce 204,604 

Book support, A. B. Dolbear 204,427 

Boot and shoe sole, H. C , Goodrich 204,431 

Boots, etc., shank stlffeners for, J. G. Whittier... 204,644 

Bosom pad, J. C. Tallman 204,460 

Bottle.dredge, J. W. Haines 204,564 

Bottle stopper, A. Albertson 204,472 

Bottles, jars, etc., screw cap for, A. Toege 204,463 

Bracelet, W. DuranJ 204.548 

Braid holder, J. C. L,yon , 204.495 

Brake, automatic wagon , W. L. Collins 204,540 

Brake, car, J. Johnson 204,491 

Brake, railway air, H. F. Knapp 204,440 

Broom rack, J. Terrass ,.. aDt,511 

Brush, horse, H. Giesecke (r) 8,272 

Brush machine. E. B. Whiting 204,642 

Bung, H. Muller 204,595 

Cans, etc., with liquids, fllling, W. II. Brock 204,477 

Car coupling, C. H. Wood 204,470 

carpet, J. C. Duckworth ....> 204,546 

Carriage dash feet, J. W. Brown 204,530 

Casks, machine for pitching, L. S chreiber . . 204,456 

Casting car wheels, J. Quinn 204,450 

Cement, hydraulic, W. J. Budington 204,632 

Chair, folding, II. Closterman, Jr 204,423 

Chair, folding, A. T. L. Davis 2(M.643 

Chairseatandback, U.S. Gate 204,480 

Chair, tilting, C. B. Hitchcock 204,573 

Chin adjuster, Ganoung & Langdon 204,487 

Chisel, W. King 204,439 

Chisel, turning, H. C. Emery 20i,486 

Churn, G. A. Blanchard 204,418 

Churn, S . Kreiter 204,582 

Cigar box, F. A. Titcomb 204,634 

Cigar lighter and match safe, H. Monk 204,693 

Clasp, A. Chrlstey 204,537 

Cloclis, mechanism for calendar, W. S. Shirk. . 204,608 

Coffee roaster, J. B. Underwood 204,635 

Coin, holding, etc., J. W. Meaker (r) 8,374, 8,275 

Cooking apparatus, feed, G. A . Ward 204,467 

Corn husking Implement, B. P . Eate 204.461 

Corset, J, C. Tallman 204,459 

Cotton gin, J. M.Meriwether 204,443 

Cutter heads, beading attachment to, J. J. Nolan 204,597 
Dental engines, motor cable for, B. M. Wilkerson 204,645 

Desk, satchel, A. O. Kaplan 204,492 

Desk, school, H. Merz 204,444 

Desk slate holder. Rice & Labar 204,605 

Door check, C. S. Whipple 204,643 

Door sill and weather strip, Handley & Orwig — 204,434 

Dredging machine, T. L. Lee 204,584 

Drill and planter, G. W. Grimes 204,488 

Egg beater, G. Mooney 204,498 

Elevator, windlass water, E . T . Stokes (r) 8,271 

Engine, rotary, B. Frese 201,430 

Engine, steam pumping, W. C. Heister 204,433 

Engine, wind, J. W. Cleland 204.481 

Envelope, Jf. S. Chapman 204,422 

Faucet, lock, M. F. Seward 204,624 

Fence post. Hartley & Dickens 204,565 

File holder, W. T. Nicholson 201,596 

Filing, apparatus for flat, E. M. Kimball w 201,493 

Fire arm, revolving, Johnson & Bye 204,438 

Fire escape, J. Amess 204,473 

Fire escape, Knight,Curtis & Gibbs 204.581 

Fire escape, Kurtz & Kister 204,583 

Fire kindlers, machine for making, J. P. Wagner 204,464 

Fish, curing, L. Woodruff 204,647 

Fish trap, Clark & Roberts 204,538 

Flour bolt feeder, etc., B. S . T. Russell 204,454 

Fruit drier, G. W. Rinehart 204,452 

Fruit, etc., package for, B. L.Marshall 204,441 

Galvanic ring bracelet, etc., Osselin & Meyer 201,503 

Gas, manufacturing water, E. J. Jerzmanowski. . 204,437 
Gas, heating and illuminating, C. Gearing. 204,654, 204,5.55 

Gas retort, D. Davison 204,544 

Gas retorts, lid for, N. Jamin 304,576 

Gases, apparatus for washing, D. M. Jones 204,577 

Gate, S. W. Moore 204,497 

Gate, J. VV. Stevenson 204,631 

Gear, change speed, S . D. Locke 204,585 

Glass moulds, lift for, Anderson & Sperber 204,614 

Harrow, E. Murray 204,501 

Harvester, R. Conarroe 204,424 

Harvester, J. S. Eoyoe 204,613, 204,614 

Harvester, potato, D. F. Brown 204,531 

Harvester safety attachment, Spaulding & Hibbs. 204,509 

Hat brim, E. Woolley 204,646 

Hay tedder, J. A. Sellon ... 204,622 

Head light, locomotive, J. Kirby, Jr 204,580 

Heel support, G. T. Fisher 204,552 

Horse power, W. H. Phelps 204,603 

Horses, device f orhitching, D. Starkey 204,458 

Horses, foot bath for, Crocker & Wilcox 204,482 

House, J . Decombe 204,545 

Hubs, cliill for, P. H. Burns 204,479 

Indicator and gauge cock, Starkey & Jackson 204,630 

Ironing machine, H . Monk .. 204,594 

Ironing table, J. A, Eno 204,550 

Knitting machine cam, F. Denzler 204,426 

Lamp,F. Ratcliff 204,608 

Lamp, C. Spencer 204,467 

Lamp burner, F. & C. Buehrig 304,478 



I Lampburner, H.C.Scott 204,620 

I Lamp, hydrocarbon gas, W. R.Park 204,448 

Lamp, miner's, J. C. Smytlle 204,628 

Lamp wick, H. C. Scott 204,621 

Lantern, sportman's, A. Ferguson 204,486 

Letter packages, tie for, J . Merseiiis — 204,496 

Lighting apparatus, 0. S. Wells 204,639 

Liquors, etc., receptacle for, J. F. Reinhard 204,609 

Looms, shedding machine for fancy, S. Walker. . 204,466 

Mailing package, W. B . Pittman 204,603 

Meat roaster, C. Mackh 204,590 

Mechanical movement, A. W. Utterback 204,462 

Medical compound, A. A. Solomons 204,629 

Mill, grinding, W.N. Cosgrove 204,641 

Millstone cooling apparatus, W . Daniels 204,642 

Mop head, J. Porter 204,605 

Mortising machine, D . B. Henderson 204,569 

Mucilage holder, J. W. Siisbee 204,626 

Nail extractor, J. C. Chapman 204,636 

Needle wrapper, W. C. Walte 204,465 

Newspaper folding machine, C. Kahler 204,578 

Nut lock, J. B. I>owry 204,587 

Oil, storing and discharging, S. H. Rhoades 204.610 

Oiling slides and guides, A. N. Bates 204,524 

Paper, wall, J. S. Munroe 204,446 

Patterns, gate for, W- Taylor 204,510 

Pavement, wood. H. Akerhieim 204,414 

Picks, etc ., manufacture of, J . Besler 204,417 

Pin, metallic tent, A. S. Daggett 204,425 

Ilpe coupling nipple, CM. Handover 204,566 

Planter, hand corn and bean, A. Hoag 204,674 

Plate holder, J. & J. Stock 204,632 

Plow, H. R. Cnderhlll 204,513 

Plow colter, C . Daniels 204,484 

Plow, sul-y, Wiard&,Avery 204,617 

Plow, wheel, Rowen & -Amis 204,612 

I'ower, transferring, J. W. Hawley. . ^ — 204,568 

Press, cotton and hay, S. T. McCanless 204.442 

I'rinter's composing stick, OV. Grover 204,4.32 

Printer's measuring scale, W . G. Perris -, 204,601 

Propeller, screw, W. S. HuB „..,. ... 204.575 

Pulley, sash, B. D. Washburn 204,468 

Pump, centrifugal, C. Chadwick 204.53S 

Pump, steam, M. Schultz 204,60 

Badlator, steam, T. W. H. Moseiy 204,445 

Rake and loader, hay, B. G. Hastings 204,667 

Refrigerator building, Lorenzo & Bender 204,586 

Rendering apparatus, T.I. Alberdingk 504,471 

Riveting device, E. Bourne 204.4.'i6 

Rowlock, J. W. Morcross 204,598 

Saddle tree, harness, W. M. Ryerson 204,507 

Sandal, J. G.Cunningham 204,483 

Sausage stulTer, H. J. Bachtel 204,521 

Sewingmachine, F. D. Eldcrfield 204,429 

Sewing machine attachment, Hildenbrand et al. . 204,672 
Sewing machine feed mechanism, A . Burgess — 204,533 
Sewing machine feed mechanism, T. K. Keith... 204,579 

Sewing machine, running stitch, J. Heberling 201,601 

Sewing machine, straw braid, F. D. Palmer 204,599 

Sheet metal, cutting, H. B. & M. C. Asher 204,415 

Shingle, H. S. Gordner 204,558 

Shingle sawer and jointer, J. A. Mumf ord 204,499 

Shipping package, M. C.Richards 204,611 

Sifter, ash, E. Baldwin, Jr 204,474 

Siphon, steam gauge, J . A. Prindle 204,449 

Smoke stack, locomotive, W. F. Beecher 204.522 

Spinning frame, W. D. Isett 204,436 

Spinning ring, D. J. Hurley 204,489 

Spring and axle, vehicle, 8. W. Ludlow 204,589 

Spring for vehicles, side, J. Foster 204,653 

Spring, vehicle, S. Gilzinger 204,566 

Square, bevel, and miter, try, E. H. Eaton 204,428 

Stamp, hand, B. D. Chamberlain 204,421 

Stave jointing machine, W. Brown 204,629 

Stay and clasp for narrow fabrics, W.E. Barrows.. 204,523 

Steamer.feed, G. W. Van Buren, Jr 204,614 

Stlrrup,M. T. Burke , 2W,420 

Stove coyer, A. J. Sennett 201,623 

Stove, gas or oil, B. A. Jackson 204,490 

' Stove hearth, cooking, C. Koehl ,. 204,463 

! Stove, oil,D. W. Goodell 204,557 

Stove pipe shelf , W. L . Hess 204,570 

Stove shelf and heating drum, W. T. Bowen 204,475 

Stump extractor, J. D. Smith 204,627 

Telegraph, printing, H. Van Hoevenbergh 204,616 

Telephone, speaking, B. Gray 204,659, 204,560 

Thermometer for sad irons, J. Van Gumster 204,637 

Thill coupling, J. Dufour 204,647 

Thill coupling, J . J . D. Kingsbury 204,494 

Tire tightener, vehicle, G. A.Hall 204,563 

Tobacco curing apparatus, J . S. Melvin 204,592 

Tobacco machine, flne cut, G • B . F. Cooper 204,539 

Tongs, roofing, T. B. Beeson 204,526 

Toy watch and clock, J . G. Powell 204,607 

Toy watches, escapement for, J. G. Powell ... 204,606 

Traveling bag, M. C. Schutz 204,618 

Tree protector. Grant & Cook 204,561 

Trimming, G. Simon 204,626 

I Troche,C. F. Asche 204,520 

Tube bending apparatus, J. Brady 204,627 

Tubing, riveting machine for, W. E. Brooke 204,419 

Valve for steam engines, balance, J. C. Wells 204,640 

Valve, slide and steam, J . E . Schultz 204,617 

Velocipede, O. Unzicker 204,636 

Washing machine, J. Arnold 204,618 

Washing machine, B . F . Sanders etal 204,616 

Watch chain bar, W. S. Hicks (r) , 8,273 

I Weighing device, hog, S . B. Thomas 204,663 

Wells, bull wheel for artesian, M. B. McManus... 204,591 

Wells, vacuum packer for oil, J. C. Thomson 204,612 

Wheel, car, J. H. & B. Watt 204,638 

Wire, flnishing zinc coated, E. H. Hill 204,671 

Wool washing machine, S. R. Parkhurst 204,603 

i TRADE MARKS. 

Beverages from lime fruit, H. H. Howard 

Boots and shoes made wholly or in part of rubber, 

Goodyear's Metallic Rubber Shoe Company. . . 

Cathartic pills. Dr. H. D. Whitbeck & Co 

Cheese, G. S. Hart 

Cigars and cigarettes, Seidenberg & Co 

Dye stuffs, H. H. Howard 

Harness blacking, Isaac Coriell 

Leaf tobacco, Seidenberg & Co 

Lubricating grease, J. H . Mac Donald 

Medical compound. Dr. Charles Rowell 

Paint for bottom of vessels, Nathan Seeley 

Refined petroleum, II . W. Peabody & Co 

Shaker flannels, Damon & Almy 

Silk ribbons, C . A. Auffm'ordt & Co 

8moking tobacco, Roulhac & Co 

Smoking and chewing tobacco, etc., G.W.Gail & Ax. 

I Stench traps, Ludwig Brandeis 

Steel pens, Joseph Gillott & Sons 

6,177, 6,178, 6,179, 6,180, 6,181 



6,174 

6,166 
6,167 
6,170 
6,186 
6,175 
6,172 
6,185 
6,182 
6,166 
6,171 
6,183 
6,169 
6,164 
6,184 
6,173 
6,163 
6,176 



Mowing machines.— F. G. Johnson, Brooklyn, N. y. 
Paper dishes.— L. Fisher et aL, Chicago, 111. 
Railway switches.— J. S. Williams, Riverton, N.J. 
Steam boiler furnace.— J. Ashcroft, Brooklyn, N. Y. 
Vises.- W. X. Stevens, East Brookfield, Mass. 
Writing ink.— H. R. &W. S. Richmond, N. Y. city. 
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EXPOR T ED ITION. 

PUBLISHED MONTHLY. 



The Scientific American Export Edition is a large 
and SPLENDID PERIODICAL, issued once a month, 
forming a complete and interesting Monthly Record 
of all Progress In Science and the Useful Arts through- 
out the World. Each number contains about ONE 
HUNDRED LARGE QUARTO PAGES, profusely 
illustrated, embracing; 

(1.) JMost of the plates and pages of the four pre- 
ceding weekly issues of the Scientific American, 
with Its SPLENDID ENGRAVINGS AND VALU- 
ABLE INFORMATION. 

a.) Commercial, Trade, and Manufacturing an- 
nouncements of leading houses. 

Terms for Export Edition, J5.C0 a J^ear, sent prepaid 
to any part of the world. Single copies, 50 cents. 

.For sale at this office. To be had at all News and 
Book Stores throughout the country. 

NOW READY, 

Scientific American Export Edition for July, 
1878, with Eighty-one Engravings. 

GENERAL TABLE OF CONTENTS 

Of the Scientific American Export Edition for July, 

1878. 

Brewster^'s Carriage Manufactory, New York. One 
engraving. 

The Parlor or Cabinet Organs of Mason & Hamlin. 

The New Wheeler & Wilson Sewing Machine. 

Howe's Improved Scales. 

The Chickering Pianos 

The Ingersoll Rock Drill. 

Photo-engraving. 

The Paper Product of the United States. 

Electrical Indicator for Exhibiting the Rotation of the 
Earth. Two engravings. 

The Elevated Railroad Nuisance. 

Steam Boilers. 

Progress of our Western Industries. 

The Decline of the Whaling Industry. 

Transmitting Power by Electricity. 

Native Magnesium Salts. 

Scientific American Export Edition for June. 

The Eothen Arctic Expedition. 

Patent Matters in Congress. 

The Turkish Bath. 

Remarkable Locomotive Peiformanoes. 

The United States Building at the Paris Exposition. 

Recent Ship Designs. 

Figures which Seem Untruthful. 

The Hotchkiss Ship's Log. 

Starting New Industries. 

The Telephone at Sea. 

Horizontal Condensing Engine at the Exposition. 
One engraving. 

Deep Boring. 

Whitening Positives. 

Mr. Thomas A. Edison. One ciii^Taviiig. 

Patteson'fi Improved Car Coupling. One engraving. 

Project for Increasing the Wattjr Power of Penn- 
sylvania. 

A Japanese Built Ironclad. 

A Great Public Nuisance.— The Steam Street Railways 

New York City. 

What the South Owes New England. 

New Mechanical Inventions. 

Iridescent Glass. 

Fast Paper Making. 

Effect of Gas on Cotton Goods. 

Electrotypes of the Brain. 

Astronomical Notes for July. With Thrt-e figures, 
giving the Positions, Rising and Setting of the Planets. 

Sun Spots. 

Removing Spots from Cloths. 

*' American " New Process Milling. 

New Agricultural Inventions. 

A Defense of Sludge Acid. 

Shad Hatching at Havre de Grace, Md. 

Improved Wrench. Two engravings. 

A Drygoods Palace Car. 

Radial Drilling Machine. One engraving. 

Improved Self-oiling Car WhetO. Tlirtie engravings. 

The Whitehead Torpedo. One engraving. 

A Califomian Wheat Farm. 

Edison's Telephonic Researches. Eleven figures. 

New Inventions. 

New Electric Light. 

Q.uick Freight Time. 

The Adams Gas Process. Three engravings. 

The Invention of the Microplione. 

Preparation of Iron Fuels. 

Millstones. 

An Hour with Edison. Four engravings. 

Suspension Bridge Accident. 

Mill Explosion Science. 

Learn Something. 

Unsuitable Steam Vessels. One engraving. 

Our Naval Tubs. 

Leaves and their Functions. 

I^ever and Cam Valve. Two engravings. 

An Ingenious Toy. One engraving. 

Milk as a Substitute for Blood Transfuision. 

Dr. Brown- Seqiiard. 

Odd Uses of Paratiin. 

American Institute Exhibition. 

Solidification of Petroleum. 

A Simple Fire-escape. 

Mr. Edison on the Microphone. 



Driving Piles in Sand. 
Is our Globe Hoi 



-A New Theory. 



Bngllsli Patents Issued to Americans. 

From July 5 to July 9, inclusive. 
Floor covering.— J. Robley, Brooklyn, N. Y. 
Flour machinery.— Smith Brothers, Milwaukee, Wis. 
Grain binders.— C. H. McCormick, Chicago, 111. 
Machine guns.— W. Gardner, Hartford, Conn. 



Hollow ? 

The Best Penwiper. 

The Etiology of Asiatic Cliolcrii 

Diagnosis. 

Proposed Process for the Fixation of Atmospheric 
Nitrogen. Two figures. 

Hallucinafioiis. 

Perils of Base-ball Playing. 

Music Boxes. 

Electric Light Phoiography. 

Improved Beehive. Throe engravings. 

A (ilood Act. 

Improved Gas Condenser. Two engravings. 

American Crop I'rospects. 

The Launch of the Nipsic. 

The Swiss House at the French Exposition. One en- 
graving. 

The Ingenuitjy^of Bees. 

The St. Benoit Twins. One engraving. 

Improved Method of Milling. 

A Remarkable Meteoric Phenomenon. 

Drinking Water. 

Where to Observe the Solar Eclipse of July 29th. 

Explorations and Surveys. 

Tests for Good Hurning Oil. 

Curious Hi dge Fiy:ures. One engraving. 

Food Supply Lf Paris. 

The Leona Goat Sucker. One engraving. 

Oatmeal. 

Salt in Beer. 

Dr. Morfit's Method of Preserving Animal and Vege- 
table Food. 

The Ring of Fire, and the Volcanic Peaks of the West 
Coast of the United States. 

To Imitate Ground Glass. 

Railroad Birds. 

Improved Variable Automatic Cut-off. Four engrav- 
ings. 

The Uses of Mechanism. 

Working Gold Ores. 

The Suu. Wich nine engravings 
paper. 



Professor Edison's New Carbon Rheostat. Two en- 
gravings. 

The c;hase Elemental Governor. Two engravings. 

Chinese Wine Powder. 

Amber A'arnish. 

The Alkaloids of Opium. 

Microscopy. 

Is the Moon Inhabited ? 

Description of the Recent Most Important Mechani- 
cal Inventions. 

Counterfeiting American Goods. 

The Steam Street Railways of New York City. 

Improved Piston Rod Stuffing Box. One engraving. 

Improved Automatic Fan. One engraving. 

Wandering Needles. 

Improved Step Box. One engraving. 

Heat Conductivity. 

New Volcano in Peru. 

Wood Carver of Simla. One engraving. 

Natural History Notes. 

Belgium, Holland, and England. 

Jointed Artillery. 

The Armstrong lOC-ton Gun. 

The Phonograph. 

Scientific American Boat Drawings. 

Wire Tramway Worked by Water Wheels. 

Shell Polishing. 

Floating Batteries at Kertch. 

Apparatus for Administering I^Iedicinc to Horses. 
One engraving. 

Apprentice Shops for Boys. 

A Boat Older than the Ark Three figures. 

Employment of Ships against Forts. 

The Otto Bicycle. One engraving. 

A Simple Gas Generator. One engraving. 

Labor in Scotland. 

The Cattle Drives of 1ST8. 

Effects of Emancipation. 

A New Trouble with French Wines 

The New Twin Steamer -'Calais-DoiivreK.'' One en- 
graving. 

industrial Drawing and Art Studies. 

Vulcanizing Rubber. 

Strawberries and Constipation. 

Professor Langley's Pap< rs on the Sun. 

Destruction vs. Construction of Ironclads. 

How Raisins are Trcpared. 

The Sun.— A Total P^clipse. With six engravings. 

The Bishop of Manchester on British Trade Depres- 
sion. 

A New Insect Pest. 

Death of a Giant. 

Edison's Phonomotor. Two engravings. 

Excavating Scoop. One engraving. 

Treatment of Acute Rheumatism. 

How a Horse Trots. 

Danger of Carbolic Acid Dressings. 

Welded Union and Rebel lUillets. One engraving. 

Indicator of a Steamboat P^ngine. 

A Ifemedy for the Effects of the Poison Ivy. 

Thymol. 

Copper Oysters. 

The Use of Antimony in Batteries. 

Photographs on Silk. 

How to Use a File. A valuable praclical paper. - 

Our Iron Industry. 

Two Ways of Looking at the Same Facts. 

New Screw-cutting Lathe. One engraving. 

New Cloth Measuiing Apparatus. One engraving. 

Moth Remedies. 

Gampert's Wood-sole Shoe. Ihree engravings. 

Science and Sentiment. 

American Coal in Europe. 

An Active Volcano in the Moon. 

Tic-doukureux. 

Landing of Cleopatra's Needle. One large engrav- 
ing. 

Heat Conductivity. 

The Total Eclipse of the Sun, July 29. Two 
figures. 

New Iron Fence. Two engravings. 

The Adjutant. One engraving. 

A New Disinfectant. 

The Curiosities of Tobacco. 

Preserving Fish by Hydraulic Pressure. 

Answers to Correspondents, embodying a large quan- 
tity of valuable information, practical recipes, and in- 
structions in various arts. 

Single numbers of the Scientific American Export 
Edition, 50 cents. To be had at this oifice, and at all 
news stores. 

MUNN & CO., PuBLisuEiis, 

37 Park Row, New Yokk. 

To Advertisers: J^™ Manufacturers and others who 
desire to secure foreign trade may have large and hand- 
somely displayed announcements published in this edi- 
tion at a very moderate cost. 

The Scientific American Export Edition has a large 
guaranteed circulation in all commercial places through- 
out the world. Address MUNN & CO., 37 Park Row, 
New York. 



Inxirie Paa:*". each insertion - - -75 cents a line. 
Back Page, each insertion - - - - SUl.OO a line. 

(About eight words to a line.) 

Emjramngs may head advertisements at the same rate 
/¥T line\ by easurement^ as the letter press. Adver- 
tisew,ents must be received at pvhlication o^ce as early 
as Thursday morning to appear in next issue. 



sF\n 30 CFNT-. in I>T \Tli AND GET 

AND NOT 

WEAR OUT. 

Ci cul IS Ir t, \lei t i i i er 

J s BIRCH i^ CO 3S Dey Street, N. Y. 



THE GEOLOGICAL ANTIQUITY OF 

Flowers and Insects. ByJ. E. Tayi.oh, F.G.S. A plain, 
comprehensive review of the subject, bringing forward 
many instructive facts; with six illustrations. The 
invariable correlation between insects and flowers. 
How they are fossilized. Fossil botany. Geological 
Evidences of Evolution. Correspondence in the succes- 
sion of Animal and Vegetable lire. Flowers necessary 
to Insects, and Insects necessary to Flowers Insects 
and Plants in the Devonian, the Switzerland Lias, the 
English Stonesfield Slate, the Tertiary Strata, the Coal 
Measures, a Grreenland, and other formations. A Pecu- 
liar Aspect of Evolution. Contained in Scientific 
Amkmtoan Sri'i'i.piMKNTNo. ia». Price 10 cents. To 
be had at this otfice and of all newsdealers. 



THE PHONOaRAPII AND ITS FUTURE 

By Thomas A. Edfson. The instrument and its Ac- 
tion. Durability, Duplication, and Postal Transmission 
of Phonograph Plates. The probable great utility of the 
Phonograph in Letter-writing, Business Correspondence 
and Dictation; Jjiterature; Education; Law; Music; 
Oratory, etc. Application to Musical Boxes, Toys, and 
Clocks. Telegraphy of the Future; the Phonograph 
and Telephone combined. Being a most interesting and 
valuable paper by the author and inventor of the Phon- 
ograph himself. Contained in Scientific Ampirican 
Slipi'i,emi;nt, No. 1154. Price 10 cents. To be had at 
this office and of all newsdealers. 



An excellent 



NARROW GAUGE SWEDISH LOCOMO- 
tive, with one page of engravings. Supplrmknt 41. 
Price, 10 cents. Locomotives of the EIGHTEEN INCH 
RAILWAY at Crewe, Eng. Two engravings. Sui'plp:- 
ment 44. 10 cents. 

NOMENCLATURE OF BUILDING 

stories and Stone Masonry. By J. James R. Croes, 
William E. MERitiLL, and Edgar B. Van Winkli:. 
A paper read before the American Society of Civil En- 
gineers. An exhaustive article on Stone Cutting and 
Masonry, various Methods of Dressing, and Tools 
employed, with 34 illustrations. 19 Tools, illustrated, 
wlm Dimensions and How to Make. Squared, Quarry- 
faced, Pitched-face, and Drafted Stones, Rubble, Cut, 
Pointed, and Crandalled Stones, etc. Axed or Pean 
Hammered and Patent Hammered Stones. Bush 
Hammered and Rubbed Stones. Diamond Panels. 
Rubble, Squared Stone, Range, Random, and Ashlar 
Masonry, 34 illustrations in all, with practical instruc- 
tions. Contained in Scientific American Supple- 
MEN'T No. 113. Price 10 cents. To be had at this 
office and of all newadealcra. 
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CAUTION TO THE PUBLIC. I BLAKE'S STONE AND ORE BREAKER AND CRUSHER. 



To avoid imposition, purchasers of Waltham watches 
wUf observe that every genuine watch, whether gold 
or silver, bears our trade-mark on both case and 
movement. 

Gold cases are stamped " A. W. Co.,*' and guarantee 
certificates accompany them. Silver cases are stamped 
'Am. Watch Co., Waltham, Ma?s., Sterlmg Silver," 
and are accompanied by guarantee certificates, signed 
H. E. Robbins. Treasurer. The name " Waltham " is 
plainly engraved upon all movements, irrespective of 
other distinguishing marks. 

Our movements are frequently taken out of their 
cases and placed in spurious ones, and our cases put 
upon worthless movements of other makers, thus vitiat- 
ing our guarantee, which only covers our complete 
watches. We h%ve demonstrated by freqfisnt assays that 
many gold and silver cases offered in the market are debased 
from 10 to 20 per cent, from the quality they assume to be. 

"Eighteen carat '' gold, such aa the Waltham cases 
arc made of, is as nearly pure gold as can be made and 
be durable. It contains 750-1000 of pure gold, and 
250-1000 of alloy. 

Sterling Silver (English Govt, standard) contains 
925-1000 of pure silver, and 75-1000 of alloy. The Wal- 
tham Watches will always be found up to the standard 
represented. 

F^rAMEIlIOAlSr WATCH CO., 

ROBBINS & APPLETON, 

General Agents, 

New York. 
Improve<l Slide Valve for Stefim Fn^riiics. 

Power gained, fuel saved. May be placed on old engines 
at small cost, always giving a third more power, with 
less fuel. Two hundred in use. Circulars free. Agents 
wanted. J. F. TALLANT. Burlington, Iowa. 

W. W. IIANfiCOM, San Francisco, Cal. 

AD V E R T I S I ]Sr G 
PAYS WITEN PROPERLY PLACED. 

Y/^ 1 1 Ca:i have your 

■ \# w Advertising properly placed through 

C. K. IIAMIHITT'S AilvBrlisiiia Acciicy, 

'^06 llroadway, New York. 

Send stamp for catalogue of Scientific, Mechanical, 
Agricultural, Trade, Religious, Sunday-school, Foreign, 
Daily and Weekly Papers. 



-| Q EIjECSAKT New Style Chromo Cards, with name, 
J- O lOc, postpaid, Gfio. 1. Rekb & Co., Nassau, N. Y. 



NEW GEAR CUTTING ATTACHMENT 

for Lathes. Improved Foot Lathes; Chucks; Emery 
Wheels. A great variety of I'ools. Catalogue llOpaRCS. 
Send 3c. stamp. JACKSON & TYLER, Baltimore, Md. 



MUST BE SOLD CHEAP. FAVORABLE 

terms. Complete Machine Shop, with Lathes, Tools, 
and stock, with Patents on two specialties in Tools. 
Established five years. 

JOl^EPH IIOIiT, 

416 Bleecker Street, New York. 




THE "ACME." 

A regular thorough-made En- 
gine loathe. Swings 7 in., turns 
19 in., is back geared and cuts 
hcrews from 4 to 64 threads per 
inch. HCS'Send 3c. stamp forCir- 
cularaiui Trice Jjistof Lathe and 
Small Tools, to 

^¥. I>ONAr.DSOIir. 

2d<lCent'l Ave.,Ciii(>iiiiiii<i,0. 
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BUCKEYE 

Automatic Cut-off 

ENGINE. 

87 Liherly SI., Hew Y»rt. 

(lolleariiite ami Commercial Tnstitutp. 

General Russell's School, New Haven, Conn. 44th 
year. Preparatory to College, Scientific Schools, or 
Business. Thorough physical trainfng by military 
drilling, gymnastics, etc. Full information sent on 
application. 



State, County and Shop Ri^lits For Sale. 

The Patent Adjustable Die Co. invite the attention 
of Printers, Tjithographers, Paper Box Makers, Ijeather, 
Cloth, and Metal Workers, and all who use dies of any 
description, or who cut by laborious hand work patterns 
of any size or shape, to their patent device for cutting 
any desiretl outline at a cost of a few cents, and doing 
It with exactness, cutting from one to three hundred at 
a single pressure. Among those who have purchased 
shop rights, the following are referred to : Rand, Mac- 
nally & Co.; Donnelly, Loyd & Co.; Shoeber & Carque- 
ville Lithograph Co.; Wrifiht & Leonard ; frank Roehr; 
Gregory & Staiger; Western Label Man. Co.; S. A. 
Grant & Co., Cincinnati. 

PATENT ADJUSTABLE DIE CO., 

No. 96 Dearborn Street, Chicago, II. 



COI^n HEALU, SISCO & CO.'S 

V>^%^\^m "REl-IABliE" 20 Horse Power, 
Stationary, Horizontal, Double-crank Steam Engine. 
Complete with Judson Governor, Feed Pump, Water 
Heater, etc. Best and cheapest in the world, and fully 
guaranteed. Two Hundred and Fifty" Dollars. 
Send for circular to 

HEALD, SISCO & CO., Baldwinsville, N. Y. 



I A n ICC can make $.1 a dayin their own city ortown. 
LMUILo Address Ellis l*[fg. Co., Waltham, Mass. 

Perfect working, at reduced prices. Send for illustrated 
circular to TE1.EPHONE SlIPPl-Y CO., 

Box 3'i-ii, Boston, Mass. 

POINTS OF A GOOD HORSE. BEING 

the Report of the Committee appointed by the New 
Eneland Agricultural Society to decide upon Rules for 
Guidance of Judges of Horses. The Points of Excel- 
lence. Size, Color, Symmetry of Body, Head and Neck, 
Eye and Ear, Feet and Limbs, fully described. Speed at 
the Trot, and In Walking, Style and Action, etc., with 
the percentage allowed for each quality. The Standard 
Size anq' Speed for Matched Carriage Horses, Gents' 
Driyins Horses. Family Horses, Park or Phaeton Horses, 
etc. An excellent Guide in selecting animals. Con- 
tained In Scientific Ameetcan' Supplement No. 
103, price 10 cents. Tobeliad at this office and of all 
newsdealers. 



Contractors 

WHO WISH TO MAKE MONEY 

Should read the Proposals advertised in 

ENGINEERIXG NEWS, 

Published for THREE DOLLARS per Year, by 
GEO. H. FROST, at 

153 Washington Street, CliicagOi 111. 




For breaking hard and brittle substances to a,ny size. Endorsed by the leading Mxnins', 
ftlanufacturing:, and Itailroail corporations in the TJnitcil fStates and Foreign Countries. 
First I'reiniuiii wherever exhibited, and hundreds of testimonials of the highest character. 
A NEW SIZE FOR I'ROSPECTINU AND LABORATORY USE. 

Ilt^" ALL Stone Cuushehs not made or licensed by us, containing vibratory convergent jaws 
actuated by a revolving shaft and fly-wheel, are infringements on our patent, and makers and 
users of such will be held accountable Address 



BLAKE CRUSHER CO., New Haven, Conn, 



SPARE THK CBOTON AND SAVE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Crotonand Ridgewootl 
W^ater. WM. D. ANDREWS& BRO., 414 WaterSt.,N.Y., 
wbocontrolthe patent forGreen'sAmericanDrivenWeli 




Celebrated Original Baltimore 



RAantels and Registers. 

B.C.Bibb & Son, 

Baltimore, ind. 

Bestworkmanship. Lowestprices 
guaranteed. Send for circulars- 



JAPANESE ART MANUFACTURES. 

By Christopher Dresser, Ph.B.^tc. Paper read before 
Society of Arts. The Japanese Potter at Work. Curious 
mode of Making Scarfs. How the Japanese Print on 
Cloth. JapaneseProcessforSilk Ornamentation. Japan- 
ese Weaving. How Fine Japanes^e Fans are made. 
Japanese Method of Making Moulds for Ornamental 
Castings for Vessels, Bronzes, etc. Japanese Lacquer 
Manufacture. Curio us Method of Decorating Lacquer 
Work. The Love and Pursuit of the Beautiful in Japan. 
A very entertaining, instructive, and comprehensive 
paper. Contained in .Soikntific American Supi-i.e- 
M ent No. 1 1 5. Price 10 cents . To be had at this office 
and of all newsdealers. ' - c 



BURNHAM'S 




WARRANTED BEST AND CHEAPEST. 



N.F. B UR N H AMi YORKt,, PA. 



EMERY AND CORUNDUM WHEELS, 

for Grinding and Surfacing Metals and other materials. 
By Arthur H.Batkman, F. C. S. A paper read before 
the Society of Arts, London. Files, Chisels, Grindstones, 
Composition of Emery, where found, Quality, Specific 
Gravity, and Hardness, Manufacture of the wheels, Em- 
ery Powder, Buffing, Polishing, Cutting Power, Corun- 
dum. The Magnesjan or Union Wheel, the Tanite, the 
Northampton, the Vulcanite, the Climax, the Vitrified, 
a porous wheel with central water supply. P'ifty uses 
enumerated to which the wheels are put. for Metals, 
Stone, Teeth, Millboard, Wood, Agate, and Brick. How 
to mount a wheel. How to hold the work, and directions 
for various classes of work. Discussion and questions 
proposed and answered. Contained in Scientific 
American Scjpple.uent, No. I'.i5. PricelOcents. To 
behadatthis office and of ah newsdealers. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 
proved Tenon Machines, Mortising, Moulding, and 
Re-Saw Machines, and Wood-Working Machinery gene- 
rally. Manufactured by 

WITHERBY. RrCG & RICHARDSON, 

26 Salisbury Street, Worcester. Mass. 
(Shop formerly occupied bv K. BALL & CO.; 



^^ ^^m U ^% ■ SAFETY HOISTING 

^/ \ I O Machinery. 

OTIS BROS. & CO., No. 348 Broadway. New York. 



SWARTHMOTIE COLLEGE, SWARTIIMORE, 
Del. Co., Pa. (near Phila.), under the care of Friends, 
offers thorough instruction in Civil and Mechanical En- 
gineering, Chemistry, Physics, etc., with ample buildings 
and apparatus, and excellent facilities for practice In 
the Laboratory, Field, and Machine Shop. For particu- 
lars, address B.H. MAGILL, President. 



Model Engines. 




Complete sets of 

^^^P'CASTINGS 

for making small 
Model steam Engines 1 1-2 in. bore, 3 in. stroke, price, $4; 
ditto 2 in. bore, 4in. stroke, price, $10, same style as cut. 
Eureka Foot Lathes only 15 Dollars. Gear Wheels and 
Parts of Models. All kinds of Small Tools and Materials. 
Illustrated Catalogue Free. GOODNOW & WIGHT- 
MAN, 176 Washington Street, Boston, Mass. 

INCRUSTATIONS ON BRICK WALLS. 
By William Thautwixe. The various cases: Bricks 
Birnedwith Coal Fires; Sulphate of Magnesia; Damp- 
ness; Effect of common Mortar. Remedies. Also 
Reportof Sub-committee, on the same subject, appointed 
by the University of Pennsylvania. Contained in Sci- 

EN'TIFIC A^IFUICAN SUPPLEMENT No. V2',i, PrlCC 

10 cents. To be had at this oiHne and of all newsdealers. 



TliB Lttikr ii FdEeers. 

Mahogany, Walnut, Holly, Ash, Cherry, Oak, Poplar, 
Spanish Cedar, and all other kinds, at less prices than 
can be found elsewhere, most of them being cut and 
dried on our new Patent Machines and Presses. 

Also a full and complete assortment of all kinds and 
thicknesses of Sawed Lumber. 

Ceo. W. Read & Co., 

186 to 200 LEWIS ST., N. ¥. 




ana Shaped Diamona Carbon Points, inaispensable for 
Truingr Emery Wheels, Grindstones, Hardened Steel 
and Paper Calendar Rollers, Drilling, Planing, Moulding 
and Sawing Stone. J. DICKINSON, 64 Nassau St., N. Y . 



Shafts, Pulleys, Hacprs, Etc. 

Full assortment in store for immediate delivery. 
WM. SELLERS & CO., 

79 Liberty Street, New York, 



EXPLOSIVE DUST. A COMPREHEN- 

sive description of the Dangers from Dust in various 
Manufactures and the Cause of many Eires. How com- 
bustible substances can explode. Spontaneous Combus- 
tion of Iron, Charcoal, and Lampblack in Air. Flour 
Dust and Brewery Dust Explosions. Explosions of Coal 
Dust in Mines. Contained in Scientific Amkrican 
Sri'i'i.KMKNTNo. 1^,5. Price 10 cents. To be had at 
this ofiice and of all newsdealers. 

B. T. TRIMMER'S PAT. 

Improved Excelsior Smutter, 
Grain Scouring, Polishing, and 
Separating Machine (see cut). 
Millers say it is the best in the 
world. Pat. Disintegrator " un- 
equalled " for grinding bones and 
all refractory substances. To keep 
up with the times you must have 
- these mills—" Warranted." Mill 
^Furnishings, Saw-Mills, Mill 
' Stones. Pat. Portable Mills for 
Grain, Paint, Spieee. Drugs, etc. 
KRBIDER, CAMPBELL & CO., Manufacturers, 

1030 Germantown Ave., Philadelphia, Pa. 
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^ ^ ^ IRON 

Beams &G/RDERS 



THE QNION IRON MILLS, Pittsburgh, Pa., Manu- 
facturers of improved wrought iron Beams and 
Girders (patented). 

Thegreatfall which has taken place in the prices of 
Iron, and especially in Beams used in the construction 
of FIRE PROOF BUILDINGS, induces usto callthe spe- 
cial attention of Engineers, Architects, and Builders to 
the undoubted advantages of now erecting Fire Proof 
structures; and by reference to pages 52&54 of our Book 
of Sections— which will be sent on application to those 
contemplating the erection of lire proofbulldings— 'IHB 
COST CAN BE ACCURATELY CALCULATED, the 
cost of Insurance avoided,and the serious losses and in- 
terruption to business caused by fire; these and like con- 
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, in many cases the latter would be adopted. 
We shall be pleasedto furnish estimates tor all th e Beams 
complete, for any specific structure, so that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 



EAGLE FOOT LATHES, 




Improvement in style. Reduction in 
prices A pril 20th. Small Engine Lathes, 
Slide Rests, Tools, etc. Also Scroll and 
Circular Saw Attachments, Hand Plan- 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans. 

WM. L. CHASE & CO., 
95 & 97 Liberty St., New York. 



The George Place MachinGry Agency 

Maclifnery of Every Description. 

121 Chambers and 103 Eeade Streets, New Tork. 



CIVIL ani MECHANICAL EN&INEERIN& 

At thp Rensselaer Polytechnic Institute, Troy. >'. T. 

Next term begins Sept. 13. The Annual Register for 1878 
contains a list of the graduates for the past 53 years, with 
their positions; also, course of study, requirements for 
admission, expenses, etc. Address Wm. 3. Yonag, Trois'r. 



THE DRIVEN WELL. 

Town and County privileges for making Driven 
Wells and selling Tiicenses under the established 
American Drivrii Well I'ateiit, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 

NEW YORli. 



Lathes, Planers, Shapers 

Drills, Bolt and Dear Cutters, Milling Machines. Special 
Machinery. E. C OULD & EBEItUARDT, Newark, N. J. 



BRADFORD MILL CO. 

tSuccesson to Ja.s. Bradford tt Co* 
MANUFACTURERS OF 

French Buhr Millstones^ 

Portable Corn &F(ourMil(8, 
Smut Machines, etc. 

Also, dealers Id Bolting Cloths and 
General Mill FurnlBhing. 

Offlce&FactoiT,168W.2dSt, 
CIIV'CINNA'I'I, O. 

.J.R.Stewart,PrM. W.R.DuQlap.fiM. 

0:j^pkigb-libts sent on application". 




Wrouglit Iron Pipe and Fillings, 
Valves, Steam Coeks^ &e. 

Albert Bridges, No, 46 Cortlandt St., Kcw York. 



MACHINERY AT VERY LOW PRICES. 

2d hand Lathes, Drills, Planers, Hand 'I'ools for Iron 
Work, new Woodworth Planing Machines, Resawinti, 
Tenoning, Moulding Machines, Scroll Saws, Portable 
Steam Engine. Hekbijiit Blossom, Matteawan, N. Y. 




TURBINE WATER WHEELS. 

N'ewpattern. Increased percentage of power 
given. Estimates given on all kinds of Mill 
Machinery. 

O. J. BOLLINGER, Vork, Penii. 



STSAM PUMPS. 

HENRY R. WORTHINGTON, 

239 Broadway, N. Y. 83 Water St., Boston. 

THM WORTniNGTON Bl'I'LEX PTTMPTXG EN'GTNES FOR 

\Vat;;u Works— Compound, Condensing or Non-Con- 
densing. Used in over 100 Water-Works Stations. 

STi:A>t Pr>iiPS— Duplex and Single Cylinder, 

WATER Mktkrs. Oil Metkhs. 

Prices Largely Reduced. 



Baker Rotary Pressure Blower, 

m^ ^ »,..| -"t^ (FORCED BLAST > 

Tf^Jjl I .1 I fff\ Warranted superior to any 
jL^LLlL J fwjj other. 

;!^ WILBEAHAM BEOS. 

,C2" 2318 Frankford Ave. 



Philadelphia. 



OUTWARD MARICS OF A GOOD COW. 

ByCapt. JoHx C. Moiiuis, Pa. Carelessness in Breed- 
ing. How to Select for Breeding. Marks of the T^and- 
some Cow. Care and Training of the Heifer. Infallilile 
j\*arks of Good Milkers. Distinguishing Marks and 
Characteristics of the " Hastard '' and the "Bogus" 
Cow, etc. Contained, with useful Remarks on Bee 
Culture, in Scikxtifio American Slti'plemknt jyo. 
lljij. Price 10 cents. To be had at this office and of all 
newsdealers. 



Doiestic Seml-PortaHle Engine, 

2 and i horse power, and 

Tie Peerless PorlaDle Steam Engine, 

for Agricultural and other purposes, 
from 6 to 3D horse power. 

Nothing cheap but the price. Send for 
descriptive catalogue and price list to 

F. F. & A. B. LAIVDIS, BlTrs, 

Cherry St., Lancaster, Pa. 




DYSPEPSIA. BY Db. C. F. KUNZE. 

Symptoms. Appetite Diminished. Stomach Digestion 
much slower tnan Normal. Constipation. Symptoms 
in Children. Chronic Cases. Dyspepsia as caused by 
too much Food ; by Indigestible Food; by General De- 
rangement ; by Altered Conditions of Innervation. 
Treatment. Nourishment should be Easily Digestible; 
taken Little at a Time ; and Digested before more is 
taken. Necessity of Few and Plain Dishes. Treatment 
when Stomach is Overloaded. Aiding Gastric Juice. 
Treatment in Febrile Diseases. Contained in Scien- 
tific American Supplkmknt No. TJ19. PricelOcents. 
To be had at this office and of all newsdealers. 



Complete, work 30 iniiesj pair, $.5. Electric 

Call Bells. $2 each, postpaid. 

A. D. HARD, 138 Blackstone St., Boston, 

READ THIS! READ THIS!! 

Adjustable Safety Stilts. 

A NOVELTY FOR THE BOYSi. 

A Great Chance to Make Money. 

Parties wishing to invest In a raying business can 
do so witti a small capital by addressing 

CHAS. S. SHIJTE, Springfield, Mass. 
Send Stamp for Illustrated Circular. 



IMPORTANT FOE ALL CORPORATIONS AND 
1 MANF'G CONCERNS. -IJiierlt's Waleli- 
maii's Time Detector, capableof accurately con- 
trolling the motion of a watchman or patrolman at the 
different stations of his beat. Send for circular. 
J.G.BIJKKK^P.O. It<ix979, Itoston.MaKN 
N.B.— 'I'he suit against Imhaeuser& Co., of NewYork, 
was decided in my favor, June 10, 1S74. A fine was 
assessed against them Nov. 11, 1870. for selling contrary 
to the order of the court. Persons buying or using 
clocks infringing on my patent will be dealt with ac- 
cording to law. 



THE HYDRAULIC RAM. HISTORY OF 

its invention. The latest improvements and working of 
the Ram ; most successful Dimensions, Valve-seats, 
etc. Fischer's Ram, and others. Contained in StuiN- 
TiFic Ameiucan Srpi'LE3iE.\TNo.ll 1 . Prlcc 10 ccnts. 
To be had at this office and of all newsdealers. 



"The 1876 Injector." 

Simple, Durable, and Reliable. Requires no special 
valves. Send for Illustrated circular. 

WM. SELLERS 4fc CO., Pliila. 



!!New and Improved!! 
Engraving Process!!!! 

Perfect Substitute for Wood-Cuts. 



eSDuancStlWilk "5' I 




-iMUCHCHEAPEtr^S^PP'^MHWOODCUTa « 



^MUCHCHEAPER^«S[|iP»^THAHW0ODCUTa P 

State where you saw this. 



PIP nHY^os^^^ourRubber Printing Stamps. Samples 
DIU rHIfree. Taylor Bros. & Co., Cleveland, O. 



ON THE CARE OF HORSES. BY PROF. 
PRITCHARD, R.V. S. Showing the Proper Construction 
of Stables. Best Floor. Lighting and Ventilation. 
Hay -racks. Watering and Feeding. Grooming and 
Exercise. Cracked Heels; Jjice; Colic; Mud Fever; 
"Wind Galls. Also, in same number, facts about im- 
proved Cow Stables. How to keep Cows clean and 
maintain Pure Air in Stables. Increased Cleanliness and 
Convenience with Less Labor. Contained in Scientific 
American Suppi.EMENa No. l'^3. PricelOcents. To 
be had at this office and of all newsdealers. 




THE 

Eclipse Engine 

Furnishes steam power for all 
Agricultwal purposes. Driving 
Saiv MiUSf and for every use 
where a first-class and eco- 
nomical Engine is required. 
Eleven flrst-class premiums 
awarded, including Centenni- 
al, "ve. Itefer to JSo.f, issue of 
77. No. 14, issue of 78, of fSci- 
KNTit'ic American, for Edi- 
torial illustrations. 



FRIOK & CO., Waynesboro. Frankhn Co., Pa. 
When you write please name this paper. 

RAILWAY APPLIANCES AT THE 

Philadelphia Exhibition. Being a Paper read before the 
Institution of Civil Engineers. London. By Do['Gi.as 
Galton, F. R. S. Showing the chariicteristic differences 
between American and European Railways, etc. lioth 
of the above papers are continued in ^ciEN'rit'ic Amiihi- 
can SnPi'i.EMKNT, No. J'JS. Price 10 cents. To be 
had at this office and of all newsdealers. 



Pond's Tools, 

E^ngiiie Latlics. Planers, Drills, &c. 

Send for CataloRue. DAVID W POND, Successor to 
LUCIUS W. POND. Worcester, Mass, 



1 JENNINGS' W/VTER CLOSETS 

PmCES ReoDQED StND FOR GiROULAH. 

'^'' Beekman :: Street New York 



Can I Obtain a Patent? 

This is the first inquiry that naturally occurs to every 
author or discoverer of a new idea or improvement. The 
quickc-^t and best way to obtain a s^atisfactory answer, 
without expense, is to write to us (Mi'.nn & Co.), de- 
scribing the invention, with a small sltetch. All we 
need is to get the idea. Do not use pale ink.. Be brief. 
Send stamps for postage. VVc will immediately answer 
and inform you whether or not your improvement is 
probably patentable; and if so, give you the necessary 
instructions for further procedure. Our long experience 
enables us to decide quickly. For this advice we make 
nockarge. All persons who desire to consult us in re- 
gard to obtaining patenis are cordially invited to do 
so. We shall be happy lo see them in person at our 
office, or to advice them by letter. In all cases, they 
may expect from us a careful consideration of their 
plans, an honest opinion, and a prompt reply. 

^Vliat Seeurltf/ JJatw T that, my communicntion 
to Munn & Co. will be faithfully guarded and remain 
confidential? 

Ansicer.— 'You have none except our well-known in- 
tegrity in this respect, based upon a most extensive 
practice &i thirty years' standing. Our clients are 
numbered by hundreds of thousands. They are to be 
found in every town and city in the Union. Plea.^e to 
make inquiry about us. Snch a thing as the betrayal 
of a client's interests, when committed to our piofes- 
sional care, never has occurred, and is not likely to oc- 
cur. All business and communications intrusted to us 
are kept secret and confidential. 

Address MUNN & CO., 
Publishers of the Scientific American, 

37 Park Row, New York. 
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f nsi4le Patre, each insertion - - - 75 ceutN a line. 
Back Paee, each insertion --- $1.00 n line. 

CAbout eigbt words to a line.) 

Engravings may head advertisements at the same raU 
per line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as Thursday morning to appear in next issue. 



Wooflwam steam Pnnms ai Fire EiiEliies, 

G. M. WOODWARD, 

■ye and 78 Centre Street, New York. 

Send for catalogue and price list. 



MARYLAND INSTITUTE 

For the rromotion of the Mechanic Arts. 

After a lapse of three years, the 28th Exhibition will 
be held this Fall, commencing October 2d. and continu- 
ing five weeks. Exhibits of operating machinery, new 
inventions, manufactures and productions of the useful 
arts are solicited. Gold, Silver, and Bronze Medals and. 
Diplomas will be awarded for exhibits of superior merit. 
For full information, apply to 

MARYLiAND INSTITUTE, 

Baltimore, Md. 



^> BIR MILLS. 






For the best Vertical and Horizon- 
tal French Burr Grinding Mills, 
Portable Flouring Mills, and Mill 
Machinery, address the Manufac- 
turer and Patentee* 

C. C. PHILLIPS, 

4048 Girard Avenue, 

PHILADELPHIA. 



TO ADVERTISERS!! 

tisements m the newspapers of the Unite 



I We lill orders 

for theinser. 

J tionof adver- 

__ __.3 newspapers of the United States and 

Dominion of Canada. To furnish advertisers with, 
reliable information concerning newspapers and their 
rates, and thus enable the most inexperienced to select 
intelligently the mediums best adapted to any particu- 
lar purpose, WE ISSUE semi-annuad editions oi* 

Ayer & SON'S Manual 

FOR ADVERTISERS. 164 8vo. pp. Gives the 
names, circulation, and advertising rates of several 
thousand newspapersin the United Statosand Canada, 
and contains more information of value to an advertiser 
than can be found in any other publication. All lista 
carefully revised in each edition, and where practicablo 
prices reduced. The special offers are numerous and 
unusually advantageous. lb will pay you to examine 
it before spending anymoney in newspaper advertising. 
The last edition will be sent postpaid to any address on 
receipt of 35 cents by N. VV; AYER & HON, 
Advertibing Agents, Times Building^ Philadelphia. 



MANUFACTURE OF BESSEMER STEEL 

and Steel Rails as pursued at the works of Messrs. 
Brown, Bayley & Dixon, Sheffield. By C.B. Holland. 
A valuable and instructive paper. Bead before the Iron 
and Steel Institute. With Five illustrations: thePlant; 
the Cupolas, Converters, the Ingot Pit, Blowing En- 
gines, Hydraulic Machinery, etc. Hot Blast; Model of 
Working, Improved Manufacture of Steel Rails. Coii«- 
tained in Scientific Amkrican Supplement, No. 
l'^4. E*rice 10 cents. To be had at this office and of all 
newsdealers. 



Millstones and Corn Mills. 

We make Burr Millstones, Portable Mills. Smut Ma- 
chines, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing, specially adapted to Flour Mills. Send for 
catalogue. 

J. T, NOYE & SON, Buffalo, N, Y. 



J. LL.OYD HAIOH, 

Manufacturer of 




of every description, for Kailroad and Mlninp Use, 
Elevators, Derricks, Rope Tramways, Transmission of 
Power, etc. No. 81 John St., N. Y. Send for price list. 



The Most Popular Scientific Paper in the World. 

THIRTY-THIRD YEAR, 

Only $3.*-i0a Year incliidingrPostnge. Weekly, 
53 Niiiiibei-8 a Year. 

This «'idely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in The Scientific 
American a popular reswne of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Terms ot Subscription,— One copy of The Scien- 
tific American will be sent for one year~52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the pubUshers; six months, 11.60; three 
months, $1.00. 

Clubs." One exti'a copy of The Scientific Ameri- 
can will be supplied gratia /or every dnb of jive siibscrihers 
at |;!.20 each ; additional copies at same proportionate 
rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender s risk. Address all letters 
anct make all orders, drafts, etc., payable to 

MUNN Sl CO., 
37 Park Row, New York. 

To Foreign Subscribers,— Under the facilities of 
the Postal Union, the Scientific American is now sent 
by post direct from NewYork,with regularity , to subscrib- 
ers in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for Scientific American, 1 year; $9, gold, for 
both Scientific American and Supplement for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn Sn Co.) 3'? Park 
Row, New Yorlc. 




THE STANDARD AND ONLY E£LIABL£ POllTABLE ROOFING. 



For steep and flat roofs in all climates. In rolls ready for use. Easily applied by any one. 

Asbestos Liquid Paints, Coatings, Cements, Boiler Coverings, &g. 

H. W. JOHNS M'F'G- OO., 87 Mgiiden Lane. New York. 

Send for Samples, Illustrated Catalogues, Price-lists, etc. 



THE Ti?L]SriTE CO., 

STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, 121 Chambers St., New York Agent. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIChRoCkDrIU C . 
SEND FOR PAMPHLET. . FITCHBURG WASS. 



An assortment of 

WOOD-WORKIBjO IHACHI91ERY 

maae by Ricliards, London & Kelley (dissolved); also, a 
number of flrst-olass MACHINE TOOLS (nearly as 

food as new) of Philadelphia construction, on hand and 
or sale. For list or inspection of machines and esti- 
mates, apply at the works of JOHN RICHARDS & CO., 
22d and Wood Sts., Philadelphia, manufacturers or 
Standard Gauges and other Implements. 



•VHC 



Every Man 
His Own 
Printer ! »fc!t^o'^' 




$3 Press™""'" 



_ bels,car(ls 

:tc. (Self-inker ^5) » Larger sizes 
For business, pitasure, young or old 
Catalogue ot Presses, Type, Eto., 
for J stamps. KELSE Y & Co, 
Mcrldcn, Conn 



Pyrometers. l%lX?rA.Tvr,Si 

Boiler Flues, Superheated Steam, Oil Stills, &c. 

HENRY W. BULKLBY, Sole Manufacturer, 

149 Broadway, N. Y. 



LAP WELDED CHAECOAL IRON 

Boiler Tubes, Steam Pipe, Light and Heavy Forgings, 
Engines, Boilers, Cotton Presses, Rolling Mill and Blast 
I'urnace Work. 

BEADTNO IRON WORKS, 

iiOl South Fourth St., Fhila. 




Steam Engines, Boilers 

AND CIRCULAR SAW MILLS. 

Speoia\ iDduoemeDti od Boilers to 
Engine Builderx. All sizes from 10 
to «0 n. P. carried in stock. 

Prompt shipments a specialty. 

8end for catalogue. 

£rie City Iron WorkN, 

ERIE, FA. and 
46 Courtlandt St., N. Y. 



Steel Castings, 

From M to 10,000 lbs. weight, true to pattern, sound and 
BOlicI, of unequaled strength, toughness and durability. 
An invaluable substitute for forgings or cast-iron re- 
quiring three-foldstrength. Send for circular & price list. 
Chestku Stekl Castings Co., Evelina St., Pbila, Pa. 



ICE AT $1.00 PER TOJV. 

The PICTET ARTIFICIAL ICE CO, 

LIMITED, 

Eoom 51, Coal and Iron Exchange, P. O. Box 3083, N. T. 







SIIEPARD'S CELEBRATED 

$50 Screw Cultiiij; Foot Lathe, 

Foot and Power Lathes, Drill Presses, 
Scroll, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrills, Twist 
Drills, Dogs, Calipers, etc. send for 
catalogue of outfits for amateurs or 
artisans. 

H. li. SlIEPARD &: CO., 
88, 90 & 9'J Elm St., 

Cincinnati, Ohio. 



Holly's Improved Water Works. 

Direct Pumping Plan. Combines, with other advan- 
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes. 2. Less cost for construction. ^. Less cost 
for maintenance. 4. Less cost for daily supply by the 
use of Holly's Improved Pumping Machinery. 5. Af- 
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 1. Dispenses 
withflre engines, in whole or in part. 8. Reduces Are 
department exnenaes. For information by descriptive 
pamphlet, or otherwise, address the 

HOLLY MANUFACTURING CO., Lockport, N. Y. 



SWwciLlTIESFOf[teo^}4E0lO«]t08i|i»N^ 



LEFFBL WATiiiit WtliUiiiLS. 

With recent improvements. 

Prices Greatly Reduced. 

7000 in successful operation, 

PIITE MEW PAMPHLET TOE 1377, 
Sent free to those interested 

James LeSel & Co., 

Springfield, O. 
109 Liberty St., N. Y. City. 




Portland Cement, 

ROMAN & KEENE'S. For Walks, Cisterns. Founda- 
tions, Stables, Cellars,Bridges,Reservoirs, Breweries, etc. 
Remit 10 cents for Practical Treatise on Cements. 

S. L. MEiicuANT & Co., 53 Broadway, New York. 



MACHINISTS' Tools. 

New and Improved Pattekns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEW HAVEN raANCFACTTJHING CO., 

Hew Haven, Conn. 



BOILER COVERINCS. 

SAVE 10 TO 20 PER CEi«T. 

THE CHALMERS SPENCE CO., Foot East 9th St., New York. 



Friedmann's Patent 

INJECTORS and EJECTORS 

Arethe Most Reliable and Economical 

BOILER FEEDERS 

-A-iid "Water Conveyors 

IN EXISTENCE. 

MANUFACTURED EXCLUSIVELY BY 

NATHAN & DREyPOS, 

NEW YORK. 
Also Patent Oilers and Lubricators. 

Send for Catalogue. 




,, SNYDER'S 

"Little Giant" 

STEAM ENGINE. 

For Farmers, Machinists, 

Printers, and all requiring 

Light Power. 

Sizes from One to Six H. P. 
Prices for Engine and Boiler 
complete, from $150 to $450. 
We make the Strongest Boiler 
and the Best Engine in the 
country. Call at our Factory 
and examine, or send for free 
Illustrated and Descriptive 
Catalogue. 

SNYDER BROS., 
94 Fulton St., New York 



HOW TO MATIE A PHONOGRAPH. 

Full Instructions, with Eight Working Drawings, Half 
Size. Construction easy and Inexpensive. Thesedraw- 
Ings arc from an actual working Phonograph ; they show 
the sizes, forma, and arrangement of all the parts. The 
explanations are so plain and practical as to enable any 
intelligent person to construct and put a Phonograph in 
successful operation in a very short time. Contained 
in Scientific American Supplement No. 133. Price 
10 cents. To be had at this ofBce and of all newsdealers. 



ALCOHOLISM. AN INTERESTING 

Paper upon the Relations of Intemperance and Life In- 
surance. The average Risks and Expectancy of Life of 
the Temperate and of the Intemperate. Physiological 
action of Alcohol; stimulating the Nervous System, Re- 
tarding the Circulation. Alcohol Oxidized in the System 
Insomnia, Congestion of the Lungs, Deterioration of 
Structure, Calculus, and Liver Diseases as results of 
Liquor. Extended Medical Testimony. Contained in 
Scientific American Supplement, No. 1*^5. Price 
10 cents. To be had at this oflBce and of all newsdealers. 



LANSDELLS PATENT STEAM SYPHON 

WELDLESS STEEL TUBING. 
John S.Leng, 4- Fletcher St. New York, 




CAMERON 
Steam Pumps 

For 3Iines, Blast F?irnaces, RoHing 

Mills, Oil Refineries, Boiler 

Feeders, &e- 

For Illustrated Catalogue and Bedv^ed Price List send to 
Works^ Foot East *,J3d St., New York, 




The fact that this shafting has 75 per cent, greater 
stre ngth, a finer finish, and is truer to gauge, than any 
other in use renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
apnlication to JONES & LAUGHLINS, 

Try Street, 2d and 3d Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111., and Milwaukie, Wia. 
fit^° Stocks of this shafting in store and for sale by 
FULLER, DANA A FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers St. , N. T. 



ON THE PRESERVATION OF WOOD. 
By J. Clark Jefferson, A.R.S.M. How to store 
timber.' Howto measure timber and judge of its quality. 
Causes and Prevention of Dry and Damp Rot. Dura- 
bility and Preservation of timber in Mines. The three 
methods of Artificial Preservation: 1. Coating timber 
with Tar, etc. 2. Removing Sap by water or by steam. 
3. Impregnating the wood by a solution of common salt. 
Sulphide of Barium, Sulphate of Zinc and Copper, etc. 
A valuable practical paper. Contained in Scientific 
American Suppi-^ementNo. 119. Price 10 cents. To 
be had at this ofBce and"of all newsdealers. 




RISDON'S IMPROVED 

TUEBIITB WATER WHEEL 

Yielded at the test of Turbines at Centen- 
nial Exposition the best results at all stages 
of gate. Send for circular to 

T. H. RISDON & CO., 

Mt. Holly, N. J- 

Mannfaetnrers of MILL MACHINERT. 



BOSTON ELASTIC FABRIC CO., 

MANUFACTUBEK8 OP 

INDIA RUBBER GOODS. 

INDIA RUBBER BELTING (Patent Stretclied). 
CONDUCTING. HYDBANT, ENGINE, TANK, 
SUCTION and S^TEAM HOSE. 
COTTON AND LINEN HOSE (Rubber Lined). 
INDIA RUBBER STEAM PACKING. 
INDIA RUBBER VALVES, for Cold or Hot Water. 
GASKETS, RINGS, &c., &a.. including all kinds of 
Rubber Goods for Mechanical and Manufacturing uses. 
lOur goods are warranted in all cases. 

CHAS. McHtlRNEV & CO., Agents, 
17(} DevouHliire St., Boston, 

10'.i Chambers St., New York. 



PERFECT 



NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

JPublishers Scibntiwo AmbbicAN. 



Established 18<i. 

JOSEPH C. TODD, 

Engineer and machinist. Flax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, Boilers, 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be seen in operation at my store. A one 
horse-power,;portable engine, complete, $125; two horse- 
power, $225; two and a half horse-power, $250; three 
horse-power, $275. Manufactured exclusively by 

J. C. TODD, 

10 Barclay St., New York, or Paterson, N. J, 

PAINT IN CONSTRUCTION."^ 

Robert Grimshaw, C.E. Peculiarities and Chemical 
Constitution of Paris White, White Lead, Zinc White, 
Baryta White, Blende, Antimony White, Iron Oxide, 
Red Lead, Prussian Blue, Cobalt Blue, Smalt, Coal Tar, 
Soluble Glass, Yellow Ocher, Raw Sienna, Fuller's 
Earth, Lampblack, with valuable Practical Hints. Con- 
tained in Scientific Ameuican Supplement No. 
1*25. Price 10 cents. To be had at this office and of 
all newsdealers. 

TKES* BEARD EUXIt< 

oncierful Dlsoor^rr. Fpr^e. hesTy Motistseh. or 
1 eiea oa smooth facM i a from '^OtoSO dB,s. Th(iB« 
are from the original, %n\\ show a poflitive rftauli 

froDiitauso. Icworkxlikemngic and nsror fait.. No 
ble injury toMieskin, ossily iivp'i"il on'' cerlain ta 
,. Phgpo«t-pBiil25ct".3forftOcts. L.L.SMITa 

dtC'O. &ottAE'UiFalAt,Ui«,lU. AllolhiraaDiuiterf.it, 

THE HUGHES TELEPHONE. SIX PIG- 

ures. Sound converted into Undulatory Electrical Cur- 
rents by Unhomogeneous Conducting Substances in 
Circuit. The Simplest Telephone and the most sensitive 
Acoustical Instrument yet constructed. Instrument 
for Testing the Effect of Pressure on Various Sub- 
stances. Astonishing Experiments which may be per- 
formed by any person with a few nails, pieces of sealing 
wax, a glass tube containing powders, and a few sticks 
of charcoal. Contained In Scientific American Sup- 
plement No. 138. Price 10 cents. To be had at this 
OfBce and of all newsdealers. 




BOGARDUH' PATENT UNIVERSAL EOCEN- 
TRIC MILLS-For grinding Bones, Ores, Sand, Ol-^ 
Crucibles, Fire Clay, Guimos, Oil Cake, Seed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Iflaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. ■ 



ALCOTT LATHES, for Broom, Rake and Hoe Han- 
dles. S. C. HILLS, 78 Chambers St. N. Y. 




CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientific American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over thirty 
tears' experience, and now have unequaled facilities 
for the preparation of Patent Drawings, Speciflcations, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents nnd liow 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reis.-ues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign. I'atents.—WiS also send,/r^i? of charge, a 
Synopsis of Foreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents— embracing Canadian, English, German, 
French, and Belgian— will secure to an inventor the ex- 
clusive monopoly to his discovery among about one 
HUNDRED and FIFTY" MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to applyfor an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Pafcn<*,— Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since November S7, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

A copy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents eent free. A handsomely hound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
ettf ee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25 cents, mailed free. 
Address 

MTTNN & CO.. 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 

BRANCH OFFICE— Corner of F and 1th Streets, 
Wash,ington,D. C. 



THE '* Scientific Amer-lcan" is printed with CHAS. 
ENEU JOHNSON & CO.'S INK. Tenth and Lom- 
bard Sts., Philadelphia, and 59 Gold St., New Yo^rk, 
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